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The Watts-Campbell Company's Engines 
at the Fall River Iron Company’s 
Works. 





In the beginning it is proper to state 
that the name of the works mentioned above 
is a misnomer, the works named, so far as 
we know, never having made any iron, but, 
being one of the large cotton manufacturing 
concerns of New England. How the name 
originated, we are not informed. 

The economy of manufacture of cotton 


of power to get at the work, so to speak, in 
a cotton mill, and the room for saving is 
naturally great. 

Later on came the compound engine which, 
offering a further saving of coal, was, after 
a time, accepted. It was not, asit had been 
in England, the patching up of the pewer 
by the addition of another cylinder, but the 
adoption of compounding by the use of two 
cylinders from the start. Finally, from 
knowledge gained mainly from marine engi- 
neering has come the use of triple-expansion 


32 inches and 48 inches diameter, with a 
stroke of 60 inches, the speed being 65 revo 
lutions and the rated horse-power 2,000. 
The engines, with some exceptions that will 
be noted, are of the Corliss type with the 
modifications that have been introduced by 
the Watts;Campbell Company. The fly- 
wheel, which is encased as is the practice in 
Fall River cotton mills, is 28 feet in diam- 
eter and 124-foot face, and apparently runs 
as true as a lathe spindle. It is built upin 
segments, according to the practice of this 


by this company. This difference consists 
mainly in the employment of an additional 
eccentric for operating the exhaust valves 
of the low-pressure cylinders. This pro- 
vides, amongst other things, for controlling 
compression in all three cylinders. That no 
complication may arise in starting the en- 
gine the cylinders are provided with by- 
pass valves that will take care of the exhaust 
while starting. 

The engines stand 24 feet 14 inches cen- 
ter to center, and in order that the heavy or 














goods in New England has come from years 
of competition with British manufacturers, 
and has been started from the right end, 
viz.: the motive-power department. Years 
ago when Corliss projected his automatic 
cut-off engine into the world of motive 
power, he found an opening for it in the 
Eastern cotton mills. The saving in coal 


which he could promise, assured his success 
It costs a good deal 


from the beginning. 
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Tur Watts CAMPBELL COMPANY'S ENGINES AT THE FALL River [RON Company's WORKS. 


engines for cotton mill work. There had 
been a considerable fight against two-cyl- 
inder compounds, but there seems to be little 
trouble in the introduction of three.cylinder 
compounds. The present illustration is of 
the twin triple expansion engines built 
for the works previously named, by the 
Watts-Campbell Co., of Newark, N. J. 

The engines referred to, and shown in the 
engraving, each have cylinders 21 inches, 


company, there being, we believe, 24 arms. 
Four belts lead from this wheel at different 
angles to different rooms in the mill. The 
weight of the fly-wheel is 174,000 pounds. 
The main shaft is 22 inches diameter at the 
swell, and the main journals are 19 inches 
by 38 inches. 

We have referred to some little difference 
between the valve motion of this engine 
and the motion more commonly employed 


‘*swell” part of the shaft shall approach the 
main journals as near as possible the bottom 
slides of the main bearings are made in two 
parts, longitudinally, which permits of their 
removal in half the space that would other- 
wise be required. 

The eccentrics are also made in halves, 
so that they can be readily removed from 
the shaft, and in their construction what 
we consider a very important detail is in 
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volved. As is well known, the light part 
of an eccentric is made thin in order to 
keep the diameter as small as is practicable. 
When such an eccentric is fastened to the 
shaft, either by set-screws or keys, the ec- 
centric, as a whole, is thrown out of round, 
and then comes the inevitable heating until 
the surfaces get down to their bearing, 
which may notbe for some weeks or months. 
In this engine the heavy part of the eccen- 
tric is bolted, by tap bolts, to the shaft, 
the eccentric being slotted to provide for 
the adjustment that may be required. Then 
to this heavy part the light part is made 
fast, having been previously bored mate- 
rially larger than the shaft, so that it does 
not touch it. It is unnecessary to say that 
under these conditions there will be no 
springing of the eccentric. It should, per- 
haps, be said that this particular construc- 
tion and fastening of eccentric is patented 
by John Young, the superintendent of the 
works. It is a’‘neat, and, we think, an im- 
portant arrangement. 

As we have previously stated, the main 
features of the valve motion are the same as 
employed by the Watts-Campbell Company 
in their ordinary construction. Each en- 
gine is provided with its own air pump, 
driven by a return connecting rod in a man- 
ner quite common with engines of the Cor- 
liss type. 

The total weight of the engine is 245 
tons, the heaviest single piece being the 
main shaft, which, with attached pulley, 
hubs, cranks and pins weighed 31 tons. 
The crank-pins are 94 inches by 10 inches. 

——_ - eo —_—_—_ 
The Charter Gasoline Engine. 





With this we give illustrations of a hori- 
zontal gasoline or gas engine, and a new 
vertical engine of the same type. As will 
be seen, they are simple and compact in de- 
sign, and we are informed they are very re- 
liable and economical in operation. The 
vertical engine is one of 1% indicated, or 1} 
actual horse-power; it takes up a floor space 
of 24 by 22 inches, height 36 inches, driving 
pulley 8 inches diameter and 3 inches face. 
It is designed for a speed of 350 revolutions 
per minute ; its weight is 400 pounds. 

The principle of operation of these en- 
gines is as follows: On the first out stroke 
of piston a diluted mixture of gasoline and 
air is drawn into the cylinder through a 
check valve on head of cylinder ; this valve 
is closed during the in-stroke of piston. 
The mixture previously drawn into the cyl- 
inder is compressed into the space between 
head of cylinder and the piston during its 
in stroke. The carbon of the mixture is 
ignited by a device which simply consists 
of a short iron tube closed at the outer end 
and communicating with the interior of the 
cylinder, inclosed by a chimney and heated 
by a Bunsen burner. When the piston has 
reached its second out-stroke the exhaust, 
controlled by acam movement, is opened 
and remains open during the second in- 
stroke of the piston and the products of 
combustion are expelled into the exhaust 
port, and from it conducted to the outer air. 

The governor, which is within the pulley, 
gives only as much gasoline, and at the 
right time, as is needed to do the work; 
consequently the amount used depends on 
the work done. When less than full work 
is done, only as many charges of gasoline 
are admitted and ignited as are needed to 
keep up the regular speed of engine. When 
this speed is exceeded the governor does 
not give gasoline ; but when the engine is 
working to its full capacity the governor 
gives acharge ateach working stroke. A 
steady motion under a part or full load is 
obtained by the momentum of the fly- 
wheels. 

The oilers are automatic and need atten- 
tion only when they are to be supplied with 
oil. 

The engines are well adapted for running 
dynamos, pumps, elevators, mills, saws, 
etc. Manufactured gas or, gasoline may be 
used. They are manufactured on the inter- 
changeable system, so that all parts can be 
duplicated, by the Charter Gas Engine Co., 
9 and 11 Wallace street, Sterling, Il. 
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Universal Milling Machine. 





The accompanying illustration is of a 
universal milling machine of the same gen- 
eral design, but somewhat larger and heav- 
ier than the machine heretofore built by the 
makers, the Garvin Machine Co., New 
York, 

Being intended for heavier work, back 
gears are employed, and the entire machine 
has been strengthened to correspond with 
the increased driving power. 

In accordance with modern practice, the 
entire column, including the uprights for 
overhanging arm and the bridge connect- 
ing them, is cast in one piece. 

The arm is large and rigid, is clamped 
over both bearings, and can very readily be 
removed. 

The outer end of arm is provided with a 
cylindrical bearing for the arbor, which is 
hardened and ground and supports the arbor 
firmly while yet allowing free expansion of 
arbor endwise. 

Spindle is of steel, of large diameter, has 
the front bearing tapered, and the end 
thrust is taken by hardened and ground 
anti-friction washers. Both journals are 
finished by grinding and run in bronze 
boxes, having facilities for taking up wear 
and self oiling devices. The front end is 





eral adjustments to thousandths of an inch, 
and can be swiveled 45 degrees either way 
from a straight position on the graduated 
base, and firmly bound by bolts at the ends 
of the swivel block. 

The feed mechanism is not carried by the 
table, but is attached to the swiveling block; 
is self-adjusting, and allows the table to 
operate by power, with perfect freedom at 
any angle, up to 45 degrees either way. It 
will trip automatically 
at any point, with the 
table running in either 
direction. 

The upper feed cone 
is provided with change 
gears, which can be in- 
stantly changed, giving 
twelve feed changes; and 
reverse feed is obtained 
by providing an extra 
step gn the lower cone, 
and arranging it to slide 
on its shaft, to admit of 
crossing the feed belt. 

The feed screw is en- 
tirely protected, has a 
dial reading to thou- 
sandths of aninch, is pro- 
vided with a compensat 
ing nut in the table to 
allow for wear, and is 
arranged to take gears 
for either simple or com 
pound trains. All shou! 
ders on screws are pro 
vided with means for _ 
taking up wear. 

The spiral head has an 
extended base and two 
holding-down bolts, in- 
suring great solidity. 
The spindle is hollow, 
admitting stock of large 
diameter. The taper hole is the same 
as that in the main spindle, both having 
a standard taper of one-half inch per 
foot, allowing an interchange of tools. It 
is also fitted with a universal three-jawed 
chuck, and the dividing worm gear is pro 
vided with a compensating wedge, which 
permits of instant adjustment of any slack 
in the worm. Three index plates are pro- 
vided, giving all divisions up to 50, and, 
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threaded for a universal chuck, which is in- 
terchangeable with the spiral head, and the 
rear end carries the feed cone. The arbor 
is drawn into, and removed from, the spin- 
dle by means of a shouldered screw fixed in 
the rearend of the spindle, and engaging 
the rear end of the arbor. 

The table is wide and long, has a bearing 
over half its length in the swivel block, and 
a T-slot extending the entire length, acces- 
sible at both ends. It has vertical and lat- 


except a few prime numbers, all up to 360. 
The gearing is designed to cut a large num- 
ber of spirals of even pitch, as one turn in 
14, 2, 2} and 3 inches, etc. The manner 
of adjusting is very convenient, and the 
entire range of spirals from one turn in 1.33 
inches to 133.33, are cut with a set of but 
eight change gears. A plate is provided, 


so that the spiral head can be set at any 
angle in line with the main spindle. 
The tail-stock is of improved form, of 
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solid design, and the spindle is bound its 
whole length without throwing out of line, 
The point is close to the top, enabling cuts 
to be taken close to the center. 

The swivel vise furnished has the screw 
protected from chips and dirt, and allows 
cuts of any angle to be mace with facility, 

The principal dimensions are: Leneth 
of table, 34 inches; length of automatic 
feed, 21 inches ; vertical range, 23 inches. 


Ne ee 
NEW YORK 
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swing of centers, 10} inches; distance be- 
tween centers, 20 inches; weight about 


~ $9850 pounds. 


a 
Some Modern Printing Presses. 





As illustrating the development of the 
modern printing press, we give some par- 
ticulars regarding a press recently com- 
pleted by Messrs. R. Hoe & Co., of New 
York, for the Phelps Pub- 
lishing Co, of Springfield, 
Mass. This press is particu- 
larly designed for printing 
such publications as technical 
journals and others, especial- 
ly those which have covers on 
them. It prints two sizes of 
pages, one twice as large as 
the other, and prints the large 
size from a web or roll at the 
rate of 20,000copies per hour. 
These may be either 4, 6, 8, 
or 12 pages. In addition to 
merely printing these papers, 
they are folded, placed to- 
gether in proper order, wired 
or pasted, and a cover of 
different colored paper pasted 
upon them, the papers being 
entirely completed as they 
issue from the press. 

They are building also a 
press for the New York 
Herald, which will print a 
sheet in black ink, as usual, 
upon one side, while upon 
the other it prints four colors, 
and will do this at the rate of 
20,000 4 page papers per hour. 
It not only prints, but also 
inserts the pages together 
properly, pastes them in 
place, and counts the papers in bundles of 
any desired number. 

ome © 
A Compound Verdict. 





A jury in the U. S. Circuit Court, at 
Cleveland, O., has rendered a verdict in the 
suit of Fielding & Platt, of England, against 
the Morgan Engineering Co., of Alliance, 
O. The suit was for payment of $5 000 
for machinery bought by the Morgan Engi 
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neering Co. of Fielding & Platt, machinery 
which, we understand, was installed at the 
Juniata shops of the Pennsylvania road. 
The jury allowed Fielding & Platt $5,292. - 
54, but also allowed the Morgan Engineer- 
ing Company $10,518.59 on a counter-claim 
of $20,000. The trial was a very long one, 
and it is said that the case is not yet finally 
settled. 
——__->>e—_—_ 


Buffalo Steel Plate Fans. 

The “Steel Plate Fans,” a type of which 
is illustrated by the accompanying engrav- 
ings, are designed primarily to deliver a 
maximum volume of air with a minimum 
expenditure of power. In working out this 
design a very large number of experiments 
extending over a period of years have been 
made to determine the best possible propor- 
tion and design of inlet and outlet, scroll, 
etc., and itis believed that the result is a fan 
of exceptionally high efficiency. 

These fans are constructed of steel plate 
with very heavy foundation frames, and the 
sides are stayed and stiffened by angle irons 
asshown. While the cut appearing illus- 
trates an exhauster, which is a fan with 
only one inlet, and opposite the pulley side, 
these machines are as frequently built as 
blowers with two inlets. The steel plate 
fans, while largely employed for heating 
and ventilating work, are also used as blow- 
ers in rolling-mills, and, under such condi- 
tions, are built extra heavy. 

These fans are regularly built both right 
or left hand, and to deliver air in any of the 
following forms: Bottom horizontal, top 
horizontal, up blast and down blast. They 
may be readily furnished in all sizes to dis- 
charge in any one or two angles to suit all 
conditions of application. The manufactur- 
ers are the Buffalo Forge Company, Buffalo, 
iN, Y. 
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Twenty-four-inch Shaper. 

We present herewith two views of a 24- 
inch shaper made by the Hendey Machine 
Co., of Torrington, Conn. 

The machine has a stroke of 24 inches, a 
cross-feed of 23 inches, and wiil plane a 
piece 18inches high. It hasa power-feed in 
all directions, the feed in the head being 
operated by a friction device, and cannot by 
any means injure itself if brought into con 
tact with the work. 

The machine is 
provided with a lock- y 
ing device for hold- == 
ing the friction 
wheels to their work 
when in operation, 
thus making it as 
positive in its action 
as a crank machine. 
It also has a microm- 
eter adjustment on 
the shipper handle to 
use in setting the 
stroke of the machine 
to plane to a line, or 
into a hole. This 
will be found a very 
great convenience on 
tool or die work, for 
which the machine is 
in particular adapted. 

The vise is of an 
improved pattern. 
The base is a grad- 
uated ring in which 
the vise sets, and 
Which can be set to 
any angle desired. 
‘The vise may also be 
fastened on the side 
of the table for planing vertical work if de- 
sired. A space is provided under the cutter 
bar for passing a bar or shaft through, 3} 
inches diameter. The table and crosshead 
are very heavy and solid, and a clamping 
device is provided to fasten the table and 
crosshead together when the machine is cut- 
ting down, to keep the table from moving 
While under the cut. The weight of the 
tuachine is 2,400 pounds, 
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Coal Exportation. 





There is a great field for American anthra- 
cite in London. The major portion of the 
coal consumed in the metropolis is not only 
bad—it is absolutely vile. It emits dense 
masses Of sulphurous smoke and fills the 
atmosphere, already heavily laden with 
misty dampness, with a burden it cannot 
dispose of and hence envelops the city in a 
shroud of gloom. The gravity of the situa- 
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the transportation of the home commodity. 
Grain freight practically now controls the 
tonnage, but it is possible that a fleet of 
merchant ships may be obtained for the 
special purpose of coal transportation. A 
demand usually creates a supply, and a 
demand for American coal is already com- 
mencing to grow. Foreign steamship lines 
have discovered its virtues as an agent for 
the generation of steam, and many of the 
great ocean liners are now making their 
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tion to the specific nature of coal, with the 
result that the value—nay, the superiority 
of the American product, is inviting con- 
sideration. With reasonably careful firing 
it is universally acknowledged that both 
American hard and soft coal will emit, com- 
paratively speaking, but a minimum of 
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smoke. 


Not only is it of naturally high 
grade, but the care exercised in its mining 
cleans it of a lot of worthless rubbish that 
is used for coalin London. Hence, no time 
is more opportune than the present to place 
the American product prominently before 
the British public, for that a wide and lucra- 
tive traffic can easily be built up, will hardly 
be questioned. Where difficulty will be 
experienced will be inadequate facilities for 


fastest trips with force derived from fires 
banked with the native article. The same 
virtues that have won for it a position on 
the transatlantic steamers will win for it a 
position in the manufactories, the rolling 
mills and the furnaces of Europe.—7/: 
Slack Diamond. 
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Machine Shop Milling Practice—VIII. 





By Horace L. ARNOLD. 
Horace L ARNOLD, Esq : 

Dear Sir:—I1o the last paragraph in your 
article in the AMERICAN MACHINIST? of Feb- 
ruary. 22d, you refer to the necessity of 
having the ‘‘rack and pinion wear uni- 
formly.” If you will again refer to my 
article, you will see that I was particular to 
state that the worm gear shaft was to have 
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‘* free end play,” which you will see entirely 
obviates the necessity of accurate work, 
and that the two pinions are compelled to 
offer equal resistance to the bed, regardless 
of wear or workmanship. 

This you will see is, to this extent, an 
improvement on Mr. Gifford’s plan, that 
the only room for spring is the top ends of 
the two posts of the machine and the man- 
drel, whereas his plan only stiffens the main 
post; whatever spring may be in the bed 
and tail stock post will count tothe detri- 
ment of the cutter. 

It seems to me that in the machine, as 
shown in Fig. 35, the weight is wrong side 
to. In the way shown it has to resist the 
cut, put the other way it would simply 
help the cut to take up slack. If a machine 
is designed so as to use short mandrels it is 
about as good as using /arge ones. 

Very truly, 
Joun E. SWEET. 








Mr. Horace L., ARNOLD: 

Dear Sir:—Your letter received. I have 
no copy of my letter, and if you include it 
in your article, please cut it down to the 
shortest possible dimensions to express the 
idea, but why not give the ideas in your 
own language, saying I direct your at- 
tention to the omission, or something of that 
sort? My name gets in the AMERICAN Ma- 
CHINIST so Often that I am ashamed of it. 

Very truly, 
Joun E. Sweet. 

At the outset of these papers it seemed 
that any expression of personal opinion, or 
any criticism of examples given, would be 
likely to lead to indecisive discussions in- 
stead of a close and carefully detailed record 
of actual work, which alone it was the in- 
tention to give; but the practice is so 
varied, and the whole art is in such a tran- 
sition, that the mere grouping of seemingly 
contradictory conditions and effects gives 
the appearance of critical comment. It has 
also seemed needful to notice current sug- 
gestions (which are certainly sof ‘‘ prac- 
tice”) if these papers were to be what was 
intended, a full and comprehensive survey 
of the art of milling metals up to the pres- 
ent time; for the suggestions of to day are 
quite likely to be the practice of to-morrow. 

It has been the intention also to make 
these notices of suggestion as brief as pos- 
sible, and undoubtedly the scant considera- 
tion given to the milling-machine table 
drive, designed by Professor Sweet and il- 
lustrated in the AMERICAN MACHINIST of 
December 21, 1893, failed entirely to do 
justice to this pioneer attempt to secure an 
absolutely uniform advancing effect on the 
entire surface of the 
table, so that what- 
ever the location of 
the line of work re- 
sistance may happen 
to be in reference to 
the mid line of the 
work table, the line 
of driving effect will 
coincide with the 
line of work resist- 
ance, the whole de- 
vice being in this 
particular an equiv- 
alent to the ‘‘even- 
er” or ‘‘ Gouble tree” 
by which each one 
of a pair of horses is 
caused to exert the 
same drawing force 
on the vehicle to 
which they are har- 
nessed. The general 
form of the milling- 
machine table sup- 
port is that of the 
‘‘Grant” double-head 
milling machine, and 
affords an excellent 
support at a consider- 
able fitting cost. The 
idea of the sp/ral racks on each edge of the 
table,driven by spiral pinions long enough to 
cover the table adjustment, the angle of the 
spiral to have a holding-down effect on the 
table, is new, without doubt, and for some 
cuts would be entirely sufficient, while for 
other cuts it would be found insufficient to 
keep the table on the ways; since the table 
is over driven (by a middle vertical rack 
and pinion) by a separate device, and the 
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‘‘evener” drive edge located spiral racks 
and pinions act merely as escapements, the 
table is, so far, better confined and driven 
so far as end impulse {s concerned, than by 
any previously proposed device, and in 
these particulars would seem to fully meet 
the requirements of the problem. 

I do not understand why the spiral pin- 
ions are specified by Professor Sweet as 
‘‘nearly” vertical shafts, as I can see 
nothing in the conditions of the proposed 
arrangement to prevent the axis of these 
pinions being at 90 degrees to the line of 
table travel, which is supposed to be hori- 
zontal. 

Nor do I understand why the bearing of 
these pinions being greater diameter than 
their pitch circle should cause ‘‘ great fric- 
tion.” In general terms, the work remain- 
ing constant the friction is constant regard- 
less of journal diameter, except as increased 
journal diameter gives increased lubricant 
film area, and hence is conducive to easy 
running and durability. If Professor Sweet 
intended to say ‘‘ great resistance” instead 
of ‘‘ great friction,” as he did say, the state- 
ment is, of course, undeniable. 

The proposition to over drive by means of 
a friction-driven element, is old, and has 
been the subject of at least one careful ex- 
periment in good hands; and, though one 
single experiment can never be held as de- 
cisive, the results shown in this case were 
not encouraging to further use. This ex- 
periment was not, however, in the precise 
line of Professor Sweet’s proposed drive ; 
the table had a vertical rack on each edge, 
and was driven by two equal vertical pin- 
ions, one on each side; these pinions were 
worm-driven at different speeds, one of 
them being friction connected to its driver 
and over driven. This drive required a sur- 
prisingly large power, and its great loss of 
effect. was supposed to be due to a large side 
friction on the table guides. Probably 
some of the readers of this paper can give 
more information in regard to this device, 
as it was patented and had strong advocates. 

The inventor was Mr. A. T. Gifford, and 
the U. S. patent is dated November 17, 
1885. It must be distinctly un- 
derstood that only oneex periment 
with this device has come to my 
notice, and that in a place where 
the invention was not likely to 
be received with undeserved 
favor, and it may have been used 
or may now bein use with satis- 
faction elsewhere. 

Undoubtedly ,as Professor Sweet 
says, the cutter arbors should be 
as short as possible, and facility 
of cutter spindle endwise adjust- 
ment is of the utmost importance 
in milling machines, and should 
be so accomplished that wher- 
ever the mill stands it should 
always be the same distance 
from a rigid support. 

And, undoubtedly, a main 
mill spindle bearing 6 inches 
diameter and 4 inches long is 
very much better than one 4 
inches diameter and 6 inches 
long ; probably the 6 inch diam. 
eter gives at least three times 
the support given by a 4 inch 
diameter, because of the greatly 
increased lubricant film surface, 
and also because of the great 
increase of lubricant film resist- 
ance to displacement due to this 
increased surface, which forces 
a longer travel of the lubricant 
before displacement can become ~* 
detrimental. This subject will have ex- 
tended notice hereafter, because in all ma- 
chine tools the journals are too long in pro- 
portion to their diameter, and are also in- 
correct in outline, while in one very im- 
portant steam-engine detail the journals 
are invariably made in the correct shape, 
for the simple reason that practice has 
shown them unreliable if made in the ma- 
chine tool-spindle main-bearing form. 

In Fig. 35, February 22d, the arrow indi 
cating direction of machine table feed 
points in the wrong direction. This is an 
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error of my own, and I thank Professor 
Sweet for calling my attention to it. I 
visited these machines shown in Fig. 35, 
and found I had made a blunder. The feed 
is against the mill revolution and the weight 
works with the feed, as Professor Sweet 
suggests that it should, but ‘‘should” is 
not the correct word for the case, as a 
smaller weight would be equally effective 
where the table feed is against the mill cut, 
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if the effect of the weight opposed the 
direction of the positive feed. The real 
case is as follows: Where the mill cut is 
extremely light a uniform table feed can 
only be had by a table drive absolutely 
without lost motion; that is to say, the fit- 
ting must be so good both ways as to leave 
room foroilonly. This perfection in the feed 
has not yet been maintained in any case I 
know of. The watch pinion cutters do main- 
tain perfection with a double rack and single- 


pinion feed, one rack having a fine end 
movement adjustment ; but this feed cannot 
be said to be maintained by the action of 
the parts themselves. It is secured by a 
hand adjustment, and is in continual process 
of loss by use, and is renewed when its 
absence becomes noticeable. Of precisely 
the same class is the double nut, introduced 
by Colonel Woodruff on the ‘Pratt & Whit- 
ney die sinker, 20 years ago, and recently 
noticed in these columns as a recent origina- 
tion by some one else. It is undoubtedly 
very old. In Colonel Woodruff’s die-sinker 
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application the single nut was 1} inches 
long; the nut seat was made long enough 
to take #70 nuts, each 1} inches long, with 
a short space between them, and one was 
secured in a fixed position, the other in an 
adjustable endwise manner, so that when 
the feed became slack, the screw could be 
put in the lathe, and the threads reduced in 
thickness to uniformity, and then be re- 
placed and have the slack of the feed taken 
up by adjusting the endwise movable nut, 
thus securing at any time a full length, 1} 
inches bearing on each side of the screw 
threads, all as shown in Fig. 43. 

I have also seen drawings of the ‘‘ Root” 
drive, with a 7-inch or 8-inch diameter 
screw in two parts, forced asunder by 
heavy, coiled springs, as shown in Fig. 44, 
but was informed it had never been built. 
I do not see why so manifestly bad an 
arrangement should ever have been even 
drawn. It isa device of the same class as 
the over-driven friction connected and solid 
connected double rack and pinion drive, 
and has the same defect of requiring great 
power. 

Where a positive drive, screw or rack and 
pinion, is aided or resisted by a weight or 
spring, the case, referring to Fig. 35, Feb- 
ruary 22, 1894, AMERICAN MACHINIST, is as 
follows: When the pull of weight is with 
the positive feed, and the feed is against the 
mill cut, the positive feed is an escapement, 
and the actual operative element of the 
feed is the fall of the weight, and the feed 
has the same uniformity as that of the fol- 
lowing side of the screw threads or rack 
and pinion teeth, and the weight must be 
heavy enough to more than overcome the 
work done by the mill + friction of the 
table and weight-carrying parts. 

When the pull of the weight is against 
the positive feed, the positive feed drive is 
the table-driving element, and the weight 
and the work together must atalltimes be more 
than enough to overcome the table friction. 

Hence clearly, the same weight is more 
effective when applied to the slide wth the 
mill revolution, and against the positive 
feed, than when working with the positive 


feed and against the mill cut, and in the 
later case the advance of the table is regu- 
lated by the following side of the screw 
thread or pinion teeth, and in the other case 
by the leading side. 

As to Professor Sweet’s proposition that 
a small, short mill arbor is as efficient a 
factor in the production of accurate milled 
work as a big, long arbor, my own opinion 
would favor in ali cases the use of the 
largest permissible mill arbor for side mills. 
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brass-button makers, I saw two fine milling 
machines, one by Blake & Johnson and one 
by the Waterbury Farrel Foundry Company, 
The Blake & Johnson machine is of tie 
vertical spindle type, first made known to 
me as the Jorden machine, in the E. W. 
Bliss shops in Brooklyn, and is shown in 
Fig. 45. 

As will be seen from the engraving this 
machine has a good base, and the table has 
a good traverse in two directions, while the 
vertical spindle has a long overhead adjust- 
ment, making the machine available for a 
large range of small and medium pieces, 
such as are largely produced by Blake & 
Johnson, who make great use of it, especial- 
ly for milling dovetails, mostly 45 degrees 
angle. At the time I saw the machine it 
had a 45-degree mill 5 inches diameter with 
25 teeth in it, and was running 42 revolu- 
tions per minute, giving a surface speed of 
54 feet per minute, which is very high for 
cast-iron: The machine was using the 
coarsest feed 1} inches per minute, giving 
840 cuts per inch. 

This machine has the large number of 16 
changes of speed, from 1} inches per min- 
ute at 42 revolutions of mill spindle to 
inch per minute at 42 revolutions of 
spindle. These feeds are finer than I have 
before seen, and the finest would give over 
5,000 cuts per inch with a 25-tooth cutter 
making 42 revolutions per minute. To re- 
verse the feed two vertical feed cone belts 
are used, one open and one crossed, and 
these belts are changed as required. This 
practice finds support in some or all of the 
Brainerd machines, which reverse the feed 
by changing the belt from cross to open, or 
from open to cross, and until within a few 
years the Brown & Sharpe index machine 
feed was so reversed. 

The machine is well fitted and was pro- 
ducing an excellent surface on the work. 
Dovetailing, as is well known, can be very 
cheaply produced by the vertical spindle 
mill, and this Blake & Johnson machine can 
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be used to great advantage where mucii 
work of this class is produced. It is also, | 
hardly need say, perfectly adapted for all 
ordinary small jobs of surfacing, rebating, 
slotting, and so on, and with a suitable 
outfit of cutters or mills, can be kept busy 
in almost any machine shop to very great 
advantage. 

I may here say that in shops where mil! 
ing is not an established method of finish 
ing, the best of milling machines are often 
left to stand idle while work which they 
could do perfectly is done slowly and ex 
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pensively, and often imperfectly, by other 
machines or by hand, simply because the 
milling machine is not fitted with a suitable 
range of good mills, or because no hand in 
the shop understands the care and use of 
such tools. A friend recently detailed to me 
an aggravated case of this sort, where a 
Brown & Sharpe index machine stood idle, 
covered with dirt, close at hand to a ‘‘tool- 
maker” of foreign extraction who was 
laboriously chipping and filing the notches 
in an index dial in the vise. Such a thing 
would hardly seem possible, but I myself 
have seen cases almost as bad. Every in- 
tending purchaser of milling machines should 
understand fully that he can expect no satis- 
factory return from such an investment 
without providing also a competent hand 
torun the milling machine, and some effi- 
cient means for supplying the machine with 
suitable cutters, and keeping those cutters 
sharp and in good order in every way. Good 
mills can make work cheap and good; bad 
mills cannot make anything but trouble and 
expense. These remarks apply to all mill- 
ing machines as well as to the Blake & 
Johnson vertical here considered. The ac- 
tual dimensions of this machine are as fol- 
lows: Lengthwise travel of table, 19 inches; 
crosswise travel, 15 inches; vertical move- 
ment of spindle, 14 inches; and the spindle 
and drive are heavy enough to handle a 6- 
inchend mill efficiently. There is a sliding 
micrometer on the upright reading to thou- 
sandths, so that no other scale is needed for 
height measurements, and the tool is in 
every way handy and convenient. Floor 
space, 69 inches by 45 inches; weight, 3,200 
pounds; and the drive is, 4-inch belting on 
14-inch pulleys. 

At Blake & Johnson’s I saw the cheapest 
radial mill so far, shown in Fig. 46. Itisa 
six-arm cross of cast-iron with a hub thread- 
ed to fit the spindle nose, and a circle of 
straight 4-inch diameter holes in the middle 
of the arm ends; these arm ends are also 
tapped for ;*,-inch set-screws, and the teeth 
are simply short, round pieces of 4-inch tool 
steel flattened on the side, slipped into the 
holes and fastened with the set-screws. I 
should say $5 would cover the shop cost of 
a 6-inch mill of this style, and it was doing 
about as fast and good work as any end mill 
I have seen. The same tool is also shown 
in the engraving of the Waterbury Farrel 
Foundry die sinker, Fig. 47. 

This is asmall tool of low cost, and most 
surprising efficiency, for which I was at a 
I8ss to account at first; part of the ability 
of this machine to remove metal is undoubt- 
edly due to its small size which makes it 
sensitive, so that the action of the machine 
conveyed to the operator by the exclusive- 
ly hand-feeds enables him to force the cut- 
ter to its highest possible efliciency, so that 
the element of hand skill is a direct factor 
in the machine action; part is also due to 
the //ght drive, which is kept just below the 
mill tooth breaking point of efficiency, so 
that the hand has no fear of breakage, but 
by far the most important point is undoubt- 
edly the manner of boxing the spindle, 
which, although very well known in Water- 
bury, and also at the Winchester Arms 
Company’s shops, was entirely new to me, 
and which is, I believe, better than anything 
else of the class. 

Mr. Lamb, superintendent of the Water. 
bury Farrel Foundry—(as is well known 
there is also an Ansonia Farrel Foundry, 
the two concerns, which are both large and 
eminent, having no connection with each 
other) very kindly arranged shelves of tools 
and samples of work produced with this 
machine, so that all could be photographed 
together as shown in Fig. 47. 

Owing to unexpected thoughtfulness on 
the part of some one the countershaft is 
given a prominence in the engraving which 
neither Mr, Lamb nor myself intended, but 
the assortment of tools shown is an instruct- 
ive display, quite in line with foregoing re- 
marks as to what is needed to make milling 
machines useful. 

As will be seen from Fig. 47 this small 
arrel Foundry die sinker has a balanced 
vertical spindle action, a revolving work 
table on double crossways mounted on a 
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vertically adjustable knee, and all of the 
feeds and adjustments are exclusively hand 
operated. The knee elevating screw has a 
capstan head, and is, therefore, not so quick- 
ly operated as if hand-crank driven; but in 
the Farrel Foundry line of work put on this 
machine, of which two are kept in constant 
use, this knee adjustment is seldom changed, 
the 2 inches or 24 inches of vertical spindle 
adjustment being sufficient to cover their 
ordinary range. For general use the crank 
drive on the knee adjustment might prove 
valuable. The samples of work shown in 
front of the tool shelves are only a small 
part of the shapes the machine can produce, 
and the surface is extremely good, even 
when large cuts are taken. Mr. Lamb said 
that the introduction of this machine had 
spoiled his blacksmiths, and illustrated his 
remark by some bored forgings for rod ends, 
where the eyes were all the way from 4 inch 
to # inch out of round, explaining that 
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the time I saw these machines Mr. Lamb 
called my attention to the entire absence of 
lost motion or side shake in the spindles, 
and said their large cut and smooth surface 
work was due to this close fit. I tried mov- 
ing a spindle by hand, and found that it 
took a hard twist on the 5-inch spindle 
pulley with both hands to start the spindle, 
but that once started the revolution was 
quite easy, though still extremely close in 
feel to the hand, entirely unlike anything I 
had ever seen. 

As the blue prints when received showed 
nothing beyond a spindle with straight 
journals mounted in outside tapered boxes 
adjustable endwise, impossibly, in tapered 
spindle head seats in the cast-iron spindle 
head, I wrote Mr. Lamb for further infor- 
mation, and had the following reply: 
Horace L. ARNOLD : 

Dear Sir: In reply to yours of the 20th, 
in reference to small milling machine, I 

would say that the 















spindle runs in babbitt 
boxes. These boxes are 
—— —<A cast, bored and turned 
true and exact as if 
made of steel. They 
are split on one side 
only and about ,,’ 
wide; the slot is fitted 
with maple wood nicely 
fitted in. The wood 
offers enough resist- 
ance to the closing of 
the box, and at the 
same time will com- 
press sufliciently for 
any necessary adjust- 
ment for a long time, 
and can, of course, be 
filed down if necessary. 
We have run these 
boxes for several years 
and I do not know of 








the wood being re- 
duced. The spindle 
bearings should be 
made with as much 
care as if intended to 
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Fig. 48. 


these little machines could remove stock so 
fast that it was cheaper not to make close 
forging on surfaces to be finished by their 
use. I had long before observed that while 
large milling machines seem to take cuts out 
of all proportion small for the bigness of the 
tool, small milling machines take cuts out 
of all proportion large for the size of ma- 
chine, and this die sinker can easily and 
rapidly remove a thickness of metal equal to 
one-third of its mill-spindle diameter, and 
leave a smooth surface. The engraving 
shows the machine so clearly, and the 
whole is so simple that no description is 
needed. The diameter of the circular work 
table is about 12 inches I think, and the 
whole machine is so small that as shown it 
is the right height for a man sitting on an 
ordinary low stool to handle. 

The remarkable efliciency of this machine 
led me to request blue prints of the spindle 
mounting, which are given in Fig. 48. At 











holes in the sliding head in line by using 
a good stiff boring bar with shell reamers 
—the reamers should be ground inside 
and out with sharp cutting edges, and 
by care a very true hole can be obtained. 
The nuts on each end of the babbitt box to 
be correct should be square threaded and 
rather fine pitch. Only the best babbitt 
should be used. We have never provided 
means of keeping the box from turning in 
its seat, and if wood filling is placed in line 
upon, say, the right-hand side of machine, 
I hardly think it will change position by 
any movement of the nuts that will ever be 
required. I have not attempted to word 
these answers for your purpose, but only to 
give you our ideas which you will, of course, 
fix up in proper shape. 
Yours truly, 
Gro. B. LAMB. 

The particular babbitt used for these 

boxes is ‘‘Hoyt’s copper hardened.” Mr. 


Bapbit 
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Lamb also recommends tin 100, copper 10, 
antimony 10, as suitable for the place. 

The, to me, entirely novel element of the 
compressible wood strip in this spindle box 
led me to seek further information from 
Mr. Lamb, who said the box originally came 
out of the clock shops, being employed for 
the spindles of the wheel-cutting engines, 
the box being a straight hole outside taper 
of cast iron, with nuts on both ends and a 
strip of wood filling as described. These 
wheel engine spindles were about 1 inch or 
14 inches diameter, carried a tooth-cutting 
mill, about like a Brown & Sharpe gear 
tooth cutter, running about 3,000 turns per 
minute; the machine hada rack and pinion 
hand feed, and a hand index, and the opera- 
tor cut a string of clock wheels on an arbor 
with his left hand on the index, and his 
right hand on the rack pinion crank, the pin- 
ion being so large that only a partial revo- 
lution of the crank was needed to cover the 
length of cut, which was made as rapidly as 
the hand could move, a string of wheels be- 
ing toothed in an incredibly short space of 
time, as the three thousand turns of the mill 
gave afine per tooth feed at any possible 
rate of hand actuated feed. Mr. Lamb said 
he had made these wheel-engine spindles, 
and did not think any other spindle box 
could stand up to the work. The wood fill- 
ing of the compression cut undoubtedly 
fills three distinct offices in these boxes: first, 
it is a compression element, and, second, it 
has nearly the same resistance to wear as 
babbitt, so that the spindle box resists wear 
at the compression cut about the same as if 
the cut were absent and the box solid, and, 
third, it is an efficient oil reservoir and lu- 
bricator. Mr. Lamb also informed me that 
it is the intention at the Winchester Armory 
to make no file cuts, and hence the use there 
of a vast number of small special milling 
machines for making never changed cuts 
very rapidly, all of which are fitted with 
this particular split and wood filled spindle 
box, giving results which are believed to 
be obtainable by no other means. Certain- 
ly a spindle mounted in these split and 
wood filled boxes feels entirely different to 
the hand from any differently mounted spin- 
dle I ever saw, and can endure a closeness 
of fit which would lead to 
instant heating with any 
other construction; per- 
haps it may be assumed 
that the wood filling has 
a fourth use, in compress- 
ing as the box heats, so as 
to allow the babbitt box 
to expand in its closely- 
fitting cast iron seat with- 
out pinching the spindle. 
If this is, as it seems tobe, 
absolutely the best tool 
spindle box, the extended 
space I have given to it 
" is well deserved. A full- 
size mid section of this 
| box is shown in Fig, 49. 
| As for the Farrel 
Foundry die sinker, with 

| a good hand and good 
+! tools, it willsave its cost 
every six months in any 
shop where there is work 
for it, and which uses lathes and plan- 
ers or shapers only. It can produce a 
general line of small face-plate lathe work 
very economically, and can do all kinds 
of small planer and shaper work about 
five times as fast as planers or shapers 
can do it, and leave a better surface. No 
more generally useful tool can be placed in 
any machine shop, large or small, and for 
steam engine work it is particularly useful 
for gibs and keys, straps, boxes and all de- 
tail work. The revolving table takes quite a 
large vise, and large nuts can be rapidly fin- 
ished on the bare table, which may be grad- 
uated on the edge. In fact, simple as this tool 
is, in good hands it has a surprising range 
and efliciency. 
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Ambrose Webster, of Waltham, Mass., and 
James E. Greensmith, manager of the Port- 
land Works, Portland, Maine, are among the 
well-known mechanics who are abroad. 
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LETTERS FROM PRACTICAL MEN. 


A Problem in Physics. 
Editor American Machinist : 

I herewith propose a problem in physics 
to the readers of the AMERICAN MACHINIST, 
a problem which I have never seen in 
any treatise in physics, but one which may 
have a practical application in mechanics, 
as I have recently found it necessary to con- 
sider it in connection with the construction 
of a machine. In the figure let A B CU 
represent a triangular piece of metal, homo- 
geneous and of equal thickness in plan and 
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supported at the ends at a height of 1 foot 
from the face of the supports. Let the 
dimensions be as indicated, and the specific 
gravity be that of cast-iron gun metal, or, 
as Haswell gives it, 7.308, the weight of 
water at maximum density. On this assump- 
tion, a cubic inch of the metal weighs 0.264 
of a pound. It is required to determine 
whether, were either of the supports re- 
moved, the free end of the supported piece 
would fall through the distance of 1 foot 
quicker or slower than the center of gravity 
would fall through the same distance were 
both supports removed so that the entire 
mass could fall freely ; and, if either quicker 
or slower, it is also required to ascertain in 
what time either end would fall through a 
distance of 1 foot were the support at that 
end suddenly removed without disturbing 
the other. The fall is to be estimated in 
vertical distance, and not measured on the 
arc which the free end would describe 
around the apex of the other support as a 
center. I have preferred to give this par- 
ticular problem rather than to generalize it ; 
but a genera] formula will be easily deduced 
from the solution of this particular case. 
LEICESTER ALLEN. 


Chilled Crusher Rolls, 
Editor American Machinist : 

In reply to Mr. Ramp’s inquiry as to 
cause of marks on chilled crusher rolls, I 
would say that I have made a great many 
of them in the following manner: The chill 
was of the ordinary kind with a green sand 
core, having a vertical runner in center of 
same 2} inches square, and two others lead- 
ing from it. These are set flush with the 
bottom of the mold, and somewhat curved. 
After the pattern is drawn the chill is heat- 
ed, sand-papered and blacked with plum- 
bago and oil which is rubbed smooth. If 
the chill has not been used recently, the first 
one or two might show the marks, but after 
that there should be no trouble. 

EK. J. CONDON. 


Making Drawings for Machinists’? Use 
—Accurate Work, 
Editor American Machinist : 

In your issue of February 22d Mr. Law 
rence gives some advice about dimensions 
on drawings that is to the point in many 
cases, but in some and in the particular 
cases cited I shall have to differ from him. 

I cannot think of a place where it is not 
advisable to give the lengths of the arms of 
levers between centers. 

Fig. 1 is what Mr. Lawrence considers a 
bad way to give dimensions, and Fig. 2 a 
better way. Now, of course, which way is 
best will depend upon how the machinist 
would go about to lay out such a piece of 
work. If he should attempt to doit by the 
way hinted at by Mr. Lawrence, that is, by 
the use of surface plate, surface gauge, 
square and such tools, then, of course, 
Fig. 2 would be best, but would not this be 
an awkward way to go about it? 

The most practical way I know of to fin- 
ish such a lever to dimensions would be 
this: First bore the hole in long hub by 
holding it in a good lathe chuck and truing 
it by the hub, also by the arms as far as 
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they require, and square the front end of 
hub in the position it is bored in, then 
square the other end on anarbor. Now 
clamp a faced end of hub on a planer platen 
with bolt through the bored hole, and after 
properly supporting the outer hubs, plane 
them off. Now set a pointed tool in the 
lathe tool-post and locate it just 10} inches 
off center, then place the work on the arbor 
again in the lathe and scratch the radius 
(103) on the face of hub on long lever. Now 
locate the front of tool 44 inches off center 
and scratch radius of short lever as before. 

Now inspect the casting roughly to see if 
it is in the shape intended, for if not so, the 
holes may be located in the hubs so as to 
divide the error. 

If the casting is in good shape one hole 
may be drilled and reamed at the radius 
marked and in the center of hub. After 
finishing this hole it is an easy matter to 
place an arbor in it so as to project far 
enough to measure from the diagonal dis- 
tance 10} inches, which would intersect the 
radius line already drawn, so by this way 
Fig. 1 would be just right. 

This would be for an ordinary job, but 
where accuracy is required it would be a 
longer job and, of course, more expensive. 

In Mr. Lawrence’s improvement (Fig. 2) he 
has given a dimension of 4.334 inches. Now, 
the machinist would not know the reason 
for this, that is, how it was got, so he 
would think that 4.333 or 4.835 would not 
answer, and in case there was no way at 
hand to know more about it than the draw- 
ing showed, I think there would be a great 
waste of time, that is, considering that it 
could be done well enough by the way Mr. 
Lawrence mentions, for this would be equal 
to saying that within ,', inch would be near 
enough. 

I have known a great many men who 
had no originality at all, and who claimed 
there was no need of any in a machine shop. 
Everything was done by rule wherever the 
rule would possibly fit, and where their 
rule would not fit they were stuck. 

Here are some samples of these rules: 
Turning must be done on a lathe; milling 
must be done on a milling machine; boring 
must be done on a boring machine, and all 
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Just let me review a way of laying out 
such a lever on a surface plate, somewhere 
used, and then say if there are not many 
reasons why sucha piece of work can be 
laid out better in the lathe. 

I would first bore the central hole and 
square the hubs as before. I finda nice 
true surface plate. Perhaps the owner 
would object to having me draw a lot of 
lines upon it if he knew, but as he does not 
then he need not be bothered. 

Fig. 8 will represent the surface plate. 
I draw the lines A B C parallel and the cor- 
rect distance apart as near as I can. 

Perhaps I have not got thousandths on my 
scale, but John Jones has one of D., B. & S. 
make, with a number of little dots on one 
end that has bothered John greatly to un- 
derstand the reason for, but I happen to 
know about that, so manage to transfer this 
4 334 to the work as close as 7; inch. This 
is accurate work on the principle I once 
heard a workman suggest, ‘‘ Lay the work 
out wrong so you can do it wrong, and then 
have it come right.” 

I next place a straight arbor in the bored 
hole and mount the work on V blocks, as 
in Fig. 4. 

I set the surface gauge to the height of 
center of arbor then transfer this height to 
the block A. 

I then lay out on the block A the distance 
4 334. By the use of a good square and 
scale I make the center line of arbor stand 
directly over the line A (Fig. 3) and parallel 
to it. Ican then scratch the line on short 
arm to correspond with top line of block A, 
also scratch line on long arm to correspond 
with low line on height block. I can also 
project the lines from plate with the ‘square; 
but what about the next fellow who wants 
to use that surface plate for a similar job ? 
Can he tell his lines from mine ? 

Mr. McGregor, in your issue of February 
22d, tells of using a little button and an in- 
dicator for closely locating holes. This 
plan can be used for locating holes in such 
a lever where great accuracy is required. 
Place a small plug in the central hole with 
the outer end made to some easy size, as in 
Fig. 5, then buttons of sufficient length can 
be used which can be located from the cen. 
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work to be laid out with lines must be done 
on a surface plate with surface gauge, 
square, and such things. I have always con- 
tended that such rules were better for 
horses than men. They should have no 
place in a machine shop. 

If you have a job of turning that can be 
done cheaper and better on a milling ma- 
chine than on a lathe, I do not know of any 
law to prevent using the milling machine 
for the purpose. If you can do that par- 
ticular job of milling on the lathe better 
than on the milling machine, why not do it 
that way ? 


tral hole by the use of accurate end measures. 

These buttons must be trued in the 
lathe and the holes bored without reaming. 
Sometimes a lathe large enough for the 
work would be hard to find; in that case a 
good drill press will do first rate. 

With an indicator, as in Fig. 6, a button 
can be trued as well as in the lathe by sim- 
ply measuring the distance A with a scale 
on four sides. 

There is a tool something like Fig. 8 that 
has yet to introduce itself in many shops. 

This tool will permit boring in a drill 
press about as good as in the lathe. 
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It is of value sometimes in starting holes 
where the casting is not sound. 

Fig. 7 shows another form of lever and 
dimensions as I would prefer them for la; 
ing out accurately in the lathe. 

Fig. 9 represents a bent piece of iron for 
indexing from the large gear on lathe spin 
dle. This comes in very handy sometime: 
to aman who uses his brain in preferen: 
to somebody’s rule. 

Making drawings does not differ much 
some respects from writing letters. If w. 
have reason to believe the person we write 
to is familiar with the subject we need not 
be near so particular as when we know we 
must throw light on a subject the pers 
knows nothing of. 

We see some draftsmen who are youn 
and green enough to think they know it all. 
They try to show every little point on their 
drawings, and because they happen to 
know more of the little points than the 
larger ones, they are liable to overlook th: 
larger ones altogether. 

‘There are tricks in all trades.” This is 
just as true to-day as it ever was, and th 
machinist’s trade is no exception. The 
draftsman is entitled to his share of the 
credit in the construction of a machine, but 
not ali the credit. The designer may want 
a little, and even the poor machinist thinks 
he can, and does do a little more than fur 
nish the hands. The best managed machine 
shops are where the greatest wisdom is 
used to draw the line as to how far each 
shall go with his work. 

The draftsman who undertakes to write or 
draw to machinists on subjects the machin- 
ist knows all about is wasting time. 

The draftsman who was so very particu- 
lar to make his drawing tell about drilling a 
hole in a piece of steel before hardening, 
was sticking his nose in some other fellow’s 
business, and could have used his time to 
better advantage in his own line. 

The machinist who would need to be told 
such a thing would need a remarkable draw 
ing to make the business plain to him. 

A MECHANIC. 


The Planimeter, 
Editor American Machinist : 

Does it not seem to be rather late in the 
day to be suggesting doubts as to the reli- 
ability of the planimeter as ‘‘Quirk” is do- 
ing? Before the planimeter was adopted its 
accuracy was demonstrated, and its exten- 
sive use since has only confirmed the verdict. 
It has, however, often occurred to me that 
whoever makes use of the planimeter should 
take pains to establish his confidence in it 
and at the same time ascertain his ‘‘personal 
equation” in relation to it by tracing a suffi- 
cient number of figures of known or com- 
putable area. I confess that I do not like 
the method suggested by Mr. Barnes, in the 
AMERICAN Macuinist, April 12th, of trac- 
ing irregular figures upon drawing paper 
and then cutting them out and weighing 
them. I would have as little confidence in 
results so obtained as ‘'Quirk” seems to 
have in the planimeter. The method is ‘‘un- 
mechanical,” and it is unmechanical simply 
because it is not the best or most accurate 
way. Either a series of regular figures of 
easily computable areas may be traced, or, 
what is better, several irregular figures 
with all the crooks and turns that occur in 
practical indicator diagrams may be traced 
within some regular figure, occupying the 
whole of it, and then the sum of these in- 
closed areas being known, and compared 
with the sum of the planimeter readings, the 
comparison will tell the story. By some 
such method the planimeter should be vin- 
dicated. Will not some enterprising reader 
of the AMERICAN Macurnist favor us with 
a little report of such an investigation? The 
old method of measuring the indicator card 
by taking the mean of a series of ordinates 
might be at the same time compared with 


the planimeter work. 
FRANK RICHARDS. 


Long vs. Short Connections to Indi- 
cators—Counterbalancing Engines. 


Editor American Machinist : 
I have followed with interest the discus 
sion of the question, whether or not it is 
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worth while to pay any attention to the 
jength and directness of indicator connec- 
tions, which has appeared in your columns. 
The case seems to me to be well summed 
up by Mr. Wakeman in the last sentence of 
his letter in your last issue, as follows: 
‘While long connections sometimes give 
correct results, short ones always do.” 

For my own practice, I settled this ques- 
tion experimentally long ago. In the year 
1862 I took the second Porter-Allen engine, 
and the second Richards’ indicator ever 
made to the London Exhibition. The en- 
gine was a little one, of old-fashioned 
proportions, 8 inches diameter of cylinder 
by 24 inches stroke, and ran at the then 
unheard-of speed of 150 revolutions per 
minute. The indicator connections were of 
the orthodox style. A three-way cock was 
set on the lagging at the middle of the 
cylinder, and connections were made from 
it to the little steam chimneys provided on 
top of the cylinder over each clearance 
space, which last feature I have always 
retained. These connections were short 
and ample, and involved only two deflec- 
tions of the current of steam. The lead was 
given to the valves which the indicator 
showed to be required. After a week or 
two, something, I forget what, raised the 
question in my mind whether the lead was 
really what the indicator said it was. I 
took off this rigging, which was so con- 
venient, avoiding all occasion for moving 
the hot indicator, and enabling the diagrams 
from the opposite sides of the piston to be 
drawn on one card, and set the indicator on 
straight-way cocks at the ends of the cyl- 
inder. A marked change appeared in the 
lead line. The valves had been given a 
good deal too much lead. I have never used 
a long connection since. I never cared to 
discuss the matter. The diagram taken 
with a long connection may be correct ; 
with a short one, so far as it is affected by 
the connection, I know it is. 

In any investigation it should certainly be 
a prime object to avoid all chance of error. 
There remain chances enough to be avoided, 
why add to them? The lead line is one 
which it is especially important to know 
represents the fact correctly. Can any one 
employing a long connection say that he 
knows the representation of the admission 
of the steam given by his indicator to be 
correct? Not unless he has used a close 
connection to prove it. 





My attention is attracted by another sub- 
ject, which is referred to in the same issue 
of your journal, namely, that of balancing 
an engine. This is a subject on which I 
carried on, a number of years ago, a series 
of exhaustive experiments, the results of 
which were as follows: First, the counter- 
weight must be set exactly opposite the 
crank. Second, balancing must be in the 
horizontal direction only. 

From the latter, it follows that in a ver- 
tical engine the only part additional to the 
crank itself that requires to be balanced is 
the crank end of the connecting rod. This 
is on account of its horizontal vibration. 
Third, for perfect balancing in a horizon- 
tal engine the counterweight should equal, 
at a distance from the center equal to the 
length of the crank, the entire weight of 
the reciprocating parts. Less than this 
will, however, generally, answer, the un- 
balanced portion of these parts not exert- 
ing force enough, by its inertia, to disturb 
the engine at the speed employed. If per- 
fectly balanced, an engine may be run at 
any speed whatever, and will remain en- 
tirely still. The most interesting experi- 
ment I think I ever tried was in the works 
of Sir Joseph Whitworth, in Manchester, 
with a small engine, exactly balanced, and 
set so as to be free to move, the bottom of 
the bed being planed and lying on a planed 
surface. When running at full speed, the 
engine had a steady motion backward. I 
soon detected the cause of this in the 
angular vibration of the connecting rod. 
The centrifugal stress of the counterweight 
was, of course, the same on each dead 
center. The acceleration of the recipro- 
cating parts of the engine was not the same 


AMERICAN 


on the opposite centers, but was 40 per 
cent. greater on the back center than on 
the forward one. The stress of the recipro- 
cating parts was, therefore, alternately, 
greater and less than that of the counter- 
weight by 20 per cent., and the excess, 
alternately that of the reciprocating parts 
and of the counterweight, was always ex- 
erted in the backward direction. The 
problem of balancing locomotives is com- 
plicated by the vertical action of the 
counterweight, which at high velocities 
pounds the rails severely, but in the case of 
stationary engines no real difficulties are 
presented. CHARLES T. PORTER. 


Traction Engines, 
Editor American Machinist : 

The traction has been called the brother 
of the locomotive, and their close relation- 
ship will probably serve as an excuse for 
those traction builders who try to imitate 
the locomotive in some of its mechanical 
details. Numerous attempts have been 
made to do away with the link in locomo- 
tive practice, but the link with all its faults 
is still controlling the steam of more locomo- 
tives than all other forms of valve gear 
combined, and because it has held its own 
on locomotives some traction builders say 
there is nothing as good as it for their use. 

A locomotive is a locomotive all the time, 
while a traction is used as a stationary 
probably 10 hours and then used a short 
time as a traction for moving itself and 
machinery it has been driving. Now, if 
stationary engines of small horse-power are 
made with automatic cut-off and work 
economically under varying loads, why is 
it that an automatic cut-off cannot be made 
which will give equally as good results, since 
the machine is more of a stationary than a 
traction ? 

I think that if properly designed it would 
give greater power, with less weight, than 
could be expected from compounding. 

One disadvantage would be that it would 
have to be detached while being used asa 
traction unless some radically different form 
of governor was used than is used now. 
This, I think, has been one of the chief 
reasons why an automatic valve gear has 
not been applied to tractions. The link has 
been a favorite because it made a good com- 
bination for variable cut-off and reverse. 
Some builders have finally come to the con- 
clusion that locomotives have slightly dif- 
ferent duties to perform, are operated by a 
different class of help, and are run into or 
near a machine shop every few days. Not 
so with the traction, it is generally operated 
by that class of help that makes a coroner’s 
jury a necessity, if we may judge of the 
reports of boiler explosions, and to suit 
these conditions some manufacturers are 
discarding the link and are adopting simpler 
methods, and in one or two instances a better 
steam distribution is obtained. 

The indicator has been such an important 
factor in developing the automatic cut off 
to its present state of perfection that I can- 
not understand why its use is not more 
general among traction-engine builders. I 
am afraid if it was there would be consider- 
able re designing of engines and boilers. 

Some time ago I took a diagram from a 
7x10, and found more back pressure than 
should have been, and on investigating 
found the exhaust pipe reduced to ? inch in 
order to get sufficient draught. 

The engine considered by itself gave a 
very fair card for an ordinary slide valve. 
When you apply an indicator toa traction 
engine you run up against engine and boiler 
design combined. 

Inventors have confined their efforts more 
to traction appliances than to making and 
using steam economically. 

E. WILuIAMs. 

Cleveland, Ohio. 


Power Required to Drive Machine 
Tools, 
Editor American Machinist : 

The article in the April 12th issue of the 
AMERICAN MAcHINist, by Prof. J. J. 
Flather, on ‘‘ Power Required to Drive Ma- 
chine Tools,” is one of the very best articles 
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we have ever seen—it is timely and fillsa 
long-felt want. Kindly send us half-dozen 
copies of this issue, together with bill for 
same. 

This is very valuable information to elec- 
trical fraternities generally ; it has been 
demonstrated by actual test that from 60 to 
68 per cent. of the power used in machine 
shops and other places is absorbed by the 
friction of the line and countershafting, and 
there is a strong tendency now to have an 
independent motor for each tool. The data 
contained in the article will enable us to get 
directly, without experimenting, at the 
power required to drive each tool. 

Fisner EvLEctricat Mra. Co., 
Frank E. Fisher, Treasurer. 


Manganese Steel for Safes, 
Editor American Machinist : 

Mr. Kent’s letter, in your issue of March 
8th, puts me in mind to say that the safe 
maker can with certainty guard against 
some, at least, of the burglar’s modes of 
attack, by making his safe of manganese 
steel. The burglar can draw the temper of 
any common steel plate, or of any compos- 
ite plate, by simply applying a blow pipe, 
such as he can buy at any hardware shop. 
The temper drawn he can drill it through 
as if it were so much soft fron. But he can- 
not draw the temper of manganese steel in 
any way, for neither heat nor any other 
known thing will soften it. Let him heat 
it with his blow pipe, and as soon as it is 
cool enough not to draw the temper of his 
drill, it will be as hard as ever. I happen 
to know that some of our most intelligent 
safe makers are now experimenting with 
this material for this very reason. 

It is not only so hard that it cannot be 
drilled, but also so tough and ductile that it 
can neither be broken nor cracked by sledg- 
ing. Moreover, no matter how thick the 
plates which the safe maker uses, they are 
uniformly hard clear through, undrillable 
and unbreakable from one face to the other. 
A 5-inch plate of five-ply chrome steel can 
at most have some 3 inches of hard metal. 
A 5inch plate of manganese steel has five 
solid inches of undrillable metal. As it 
can be cast readily, a safe or a chest can be 
made in a single piece ; and walls absolutely 
of any thickness you please, a foot or even 
2 feet thick, if you want, can be made 
readily and at moderate cost. 

Finally, once your burglar is incarcerated 
behind bars of manganese steel, you may 
be sure that he cannot escape through them, 
for he can neither file nor smash them. 

Here, then, the safe maker and jail builder 
have a new means of meeting the burglar. 

ZEN Brinus Lyon. 


‘*The Personnel of the Navy.” 
Editor American Machinist : 

I notice in your issue of the 5th inst., an 
editorial on ‘‘ The Personnel of the Navy,” 
which, I think, is somewhat unjust to the 
commanding officer of the ‘‘ Yorktown.” 
We do not know—and probably the ‘‘ petty 
officer” does not know—why the captain 
exercises this ‘‘ paternal relation” over his 
men; but all who know anything about 
naval affairs do know that if ‘‘ the boys” 
should be allowed to attend the Midwinter 
Fair with $300 in their pockets, the chances 
are that some of them would not turn up at 
the end of their two-days’ furlough. It is 
well known that no man is less capable of 
taking care of his own affairs than the 
sailor or soldier on leave. 

It is Aéstorically certain that the glorious 
victories of the American Navy were won 
by vessels manned by men who were kept 
under a far sterner and more brutal disci- 
pline than that to which the sailors of the 
‘* Yorktown” are subjected. What a good, 
self-respecting citizen must the man have 
been, who, for every petty offense, was 
flogged at the mast by the arbitrary order 
of his captain! Naval victories have been 
won in the past, as they will be won in 
the future, by vessels commanded by men 
who kept their crews under the strictest 
discipline. What caused the defeat of the 
‘‘Chesapeake” but the fact that Lawrence 
had had no time to train and discipline his 
crew ? 
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The condition of the American seaman 
will never be improved by permitting him 
to attend Midwinter Fairs with $300 in his 
pocket. 

Let us hope that the bonds of discipline 
in the Navy will never be relaxed. 

The Army has experienced the most de- 
plorable consequences of such a course. 

BaYARD GUTHRIE. 

South Bethlehem, Pa. 


Ericsson’s Success, 
Editor American Machinist : 

In your number of April 5th I find that 
‘‘Easy Way” in his talk of ‘‘The Fellows 
Who Make Drawings and How They Make 
Them,” compares the work of Swedes and 
Norwegians with that of the ‘‘ brilliantly un- 
successful Ericsson.” What I want to know 
is: In what way did Ericsson prove to be 
unsuccessful? It seems to me that if every 
one of the Swedes and Norwegians, and 
others for that matter, could reach world- 
wide fame accomplishing as great things as 
did Ericsson, they would then have good 
reason to be proud of their career. 


Fulton, N. Y. C. M. 


Expansion of Cast-iron During Solidi- 
fication, 
Kditor American Machinist : 

In answer to Question (117) of J. H. T., 
Chicago, Ill., March 8, 1894, I copy a mem- 
orandum concerning an experiment made 
by myself, 1880, at the Iron Bay Foundry, 
Marquette, Mich. A bar 1g inches square, 
3 feet long, cast in open sand, and meas- 
ured as soon as the iron was sufficiently set 
to allow measuring, was found to be 4 inch 
longer than the pattern. It remained the 
same length for about 10 minutes, appeared 
to shrink after that time at a uniform rate as 
it cooled, and measured 3 feet when cold. 
The length of the pattern was 8 feet by the 
shrinkage rule. My object at the time of 
making the experiment was to observe the 
relative time and uniformity of shrinkage. 
Being astonished at the outcome I repeated 
the experiment with precisely the same 
result. Of course, this will not affect the 
work of the patternmaker in regard to his 
rule. But it shows that the actual shrink- 
age of acasting after solidification may be 
considerably more than generally supposed, 
a fact which should be well considered in 
designing, molding and casting. The re- 
sult will be different when casting in dry 
or green sand. A wheel cast in a chill is apt 
to come out smaller in diameter than a cast- 
ing of the same pattern made in green sand. 

Chicago, Il. M. JackER, M. E. 


—— me 





In reply to the communication from Mr. 
G. W. Bissell, in regard to utilizing the waste 
heat from gas engines for warming pur- 
poses, Schleicher, Schumm & Co. (manu- 
facturers of the Otto gas engine) write us: 
‘The idea has already practically been 
tested by leading the waste water through 
radiating apparatus of large surface. There 
is, however, not very much in it as the 
heat available is comparatively small.” 

———_+epe—__—_. 


Mr. Harris Tabor, in his letter published 
in our issue of April 19th, wrote: ‘‘Lo- 
comotive cylinders are supplied with very 
small steam pipes and ports; so small, in 
fact, they «ie draw steam to an extent that 
would not be permitted in stationary or 
marine service.” The ‘‘intelligent” but 
non-technical compositor put will for wire. 


——-  o+abe..-- - 


The fact that one English firm having 
voluntarily agreed on an eight hour day 
with their employes have found it a success 
does not show, as some assert, that such 
a regulation should be made universal by 
law. The one thing it proves is that the 
relations between these manufacturers and 
their men are those of trust and confidence. 
—The Sun. 

Well, suppose the relations between man- 
ufacturers and their men was always one of 
trust and confidence. Perhaps there is not 
so very much in the way of this as may be 
imagined. 
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The Caldwell Decision. 

One of our railroad contemporaries has, it 
seems, gone into the business of criticising 
the decisions of U. 8. Courts and does it too 
in what must be considered a very unjudi- 
cial manner, to say the least. By this con- 
temporary (Zhe Railroad Gazette) Judge 
Caldwell is put down as an ‘‘ extraordinary 
judge,” as making ‘‘ most undignified re- 
marks,” and ‘‘the shallowness of his reason- 
ing” is spoken of apparently for no other rea- 
son than that he had proven himself able to 
recognize that the Union Pacific employes had 
rights under their contract with the officials. 

The Gazette says with much show of in- 
dignation that ‘‘the existing wage rates are 
held [by Judge Caldwell] to be fair and 
just, because they have been in force a long 
time—most of them eight years.” 

The language of the decision, as actually 
printed elsewhere in our contemporary’s 
columns, will bear no such construction, and 
would, we think, not be understood in that 
way except by one utterly blinded by prej- 
udice. All it does say is, in effect, that the 
terms of the agreement must be observed. 

We quote below some of the most striking 
passages of the decision, and while we think 
no fair-minded person can take exception to 
them, it is, of course, easy to see why the 
decision is so pleasing to the employes: 

Two of the ablest managers, S. H. H. 
Clark and Edward Dickinson, testify that 
these labor organizations on this system had 
improved the morals and efficiency of the 
men, and had rendered valuable aid to the 
company in perfecting and putting into 
force the rules and regulations. . . Among 
the regulations was one to the effect that no 
change should be made in the rules and reg- 
ulations, and the rate of wages, without 
first giving to the labor organizations 30 
days’ notice, or other reasonable notice. 

. . . When a road comes under the man- 
agement of a court in which the employes 
are conceded to be experienced and capable, 
the court will not, upon light and trivial 
grounds, dispense with their services or re- 
duce their wages. And when the schedule 
of wages in force at the time the court as- 
sumes the management of the road is the 
result of a mutual agreement between the 
company and the employes which has been 
in force for years, the court will presume 
the schedule is reasonable and just, and any 
one disputing that presumption will be re- 
quired to overthrow it by satisfactory proof. 
This the court contends has not been done 
by the receivers, although they had all rec- 
ommended that a cut be made. It is the 
court’s belief that the receivers made the 
request ignorantly, as only one of them isa 
practical railroad man, and their opinions 
upon the wage schedules are confessedly of 
little value. The court shares in their anx- 
iety to have an economical administration of 
this trust to the end that those that own the 
property and have liens upon it may get 
out of it what is fairly theirdue. But to 
accomplish this desirable result the wages of 
the men must not be reduced below a 
reasonable and just compensation for their 
services. They must be paid fair wages, 
though no dividends are paid on the stock 
and no interest paid on the bonds. 

It is a partof the public pet | of the 
country, of which the court will take judi- 
cial notice, that for the first $36,000,000 of 
stock issued this company received less 
than two cents on the dollar, and the profit 
of construction represented by outstanding 
bonds was $43,929,328. There would seem 
to be no os in reducing the wages of 
employes below what is reasonable and just 
in order to pay dividends on stock and in- 
terest on bonds of this character. 


Toa paper the policy of which is to al- 
ways assume that railroad officials are right 
and the other employes wrong in any differ- 
ence which may arise between them, such 
language from a United States Judge is, of 
course, nothing less than high treason, but 
most other people will, we think, fail to 
find much in it that is not right and sound. 

And while we are about it, we may as 
well say that the enacting and upholding of 
laws in this country depends mainly upon 
just the class of men who do the work on 
the Union Pacific system, and that it is good 
policy, saying nothing of equity, to show 
such men that there is some law on their 
side, and that when the law plainly is on 
their side they will get the benefit of it. A 
thorough conviction of this may save a 
great deal of trouble for all concerned— 
even for receivers and editors of high and 
mighty railroad papers. 
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Monday Accidents to Workmen. 





The Indépendance Belge, it seems, publish- 
ed a table giving the indemnity claims of 
workmen for accidents. It appears from 
this table that considerably more accidents 
occur on Mondays than on other days of the 
week, the nearest approach to Monday’s 
figures being those of Saturday. 

The Indépendance charges Saturday’s ex- 
cess of accidents to the use of ladders, etc., 
used in the weekly cleaning up, and from 
which workmen often fall and injure them- 
selves, while Monday’s excess is charged 
solely to the effects of Sunday’s drinking. 

We do not, of course, know positively 
how these things are in Belgium, but if the 
Evening Post, which quotes the figures and 
accepts the conclusions of the Jndépendance, 
knew much about workmen or workshops, 
it would know that more overhead oiling is 
done on Monday mornings than on any other, 
and that new and inexperienced employes 
start work in far greater numbers on Mon- 
day mornings than on any other of the 
week. While we freely admit that Sunday’s 
drinking unnerves many workmen on Mon- 
day morning, as indeed it does many who 
are not workmen also, the circumstances we 
have named will be recognized by all who 
have had much to do with shops and factor- 
ies as having very much to do with the 
matter as well. 

—_ +e —__——__ 
Armor-plate Frauds. 





Some weeks ago, it will be remembered, 
we called attention to some queer features 
of the armor-plate frauds at Carnegie’s, and 
expressed the opinion that not nearly all the 
facts relating to the case had yet come out. 

Those who had hoped that all or even the 
worst of the matter had been made public 
now see that their hopes were vain, for revela- 
tions are now made which seem to show 
that the entire manufacture of armor plates 
at Carnegie’s has been honey-combed with 
fraud. 

Workmen who performed important oper- 
ations upon plates kept for their own pro- 
tection memorandums regarding the treat- 
ment to which these plates were subjected, 
knowing that, should any of these plates 
fail during a test, a scape-goat would be 
diligently searched for. Each armor plate be- 
ing numbered and marked for identification 
it becomes an easy matter to trace any par- 
ticular one, and thus certain specific and 
very important plates are named that have 
had holes plugged in them of such character 
and size as to make them nearly, if not quite, 
useless. 

The charges involve officials of the works, 
and also show great carelessness or trustful- 
ness upon the part of navy inspectors whose 
stamps are stated to have been used in 
some cases without their knowledge to stamp 
plates which were entirely below the re- 
quirements of the contract. 

ame 

By the death of David Dudley Field, 
which occurred recently in New York, the 
world lost a man who, while a very eminent 
—a world-renowned lawyer, was also broad- 
minded enough to perceive that the practice 
of law should be radically reformed in the 
interests of justice. 

The common law consists simply of a 
mass of decisions of courts extending from 
the dawn of civilization to the present time, 
and it is yet in a sense unwritten, so that in 
a given case no one can know what the law 
is until there has been a decision upon that 
particular case. ‘‘Mr. Field contended that 
the law should be compressed into a single 
book, where any man could go for himself 
and read his rights and duties according to 
the natural measure of his intelligence.” 
This is, of course, in the interest of justice 
and the common people, especially poor 
people, but is against the interest of lawyers 
and was hence vigorously opposed by them. 
It was, however, more than a theory with 
Mr. Field, and he actually did accomplish 
very much in the direction of the simplifica- 
tion of legal procedure, and exerted a very 
important influence in this direction both 
in this country and abroad. 
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The cable announces that our amiable Eng. 
lish contemporary, The Engineer, has pub- 
lished a letter which charges virtually that 
about all our designs of naval vessels, yachts 
and merchant steamers are stolen from Eng. 
land by means of bribery and other ‘‘ways 
that are dark and tricks that are vain,” |,y 
which, as readers of The Engineer know 
Americans are always endeavoring to mike 
up for their sad lack of a knowledge «f 
what they themselves want, or how to s: 
ply their wants when recognized. 

At Washington naval officers say that tle 
charges made in this anonymous letter sre 
not worth replying to, which is probab|y 
true. 

at aN acer 
Master Mechanics’ Convention. 





The twenty seventh annual convention of 
the American Railway Master Mechanics’ 
Association will commence at Saratoga, 
June 18th, and headquarters will be Con 
gress Hall. 


-_—-/?>-—___ 
Literary Notes. 





STANDARD TABLES FOR ELECTRIC WIR} 
MEN. With instructions for Wiremen and Lin« 
men; Underwriters’ Rules, and Useful Formu 
Iss and Data. By Charles M. Davis. Fourt 
Edition, thoroughly revised and edited by W. 
D. Weaver. 


The subjects contained in this little book 
of 127 pages are outlined in its title page, 
as given above. We believe it to be thor 
oughly reliable and practical in its data, 
and extremely useful to wiremen. The 
rules and hints are given in a concise man 
ner, but not condensed to a degree as to ren 
der themambiguous. An important section 
has been expressly prepared for this edi 
tion on the calculation of alternating cur- 
rent wiring, which brings this subject 
within the reach of practical men. The 
book can be easily carried ina pocket, and 
wiremen or linemen should not be without 
a copy. It is published by the W. J. 
Johnston Company, Limited, 167-176 Times 
Building, New York. Price, $1.00 


wer pIOhs AND 
(QUE sinsweRs. 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 

















(198) B. M. W., Boston, Mass., writes: 
Kindly give me a little information through 
yourcolumns. Does the point of a twist dril! 
properly ground with the usual amount of 
clearance cut a flat surface, or does it cut a 
conical surface? A.—If the angle of clear- 
ance on both sides of the drill is the same, 
the point of a drill will cut a flat surface. 


(199) D. J. C., Du Bois, Pa., writes: Is 
there any method for tempering small steel 
castings, say, from one to four ounces? 
They will need to be as hard as though 
made of tool steel. A.—If the castings 
are sufficiently high in carbon they will 
harden by the ordinary methods of harden 
ing. If not, then by heating them in cyan 
ide of potassium and quenching they will 
harden. It may be best to put them through 
the regular case hardening process. 


(200) M., North East, Pa., writes: Kindly 
let me know through your columns if the 
process you give in question to Answer 133 
for hardening cast-iron will harden cold 
rolled steel shafting. A.—No. In answer 
to Question 54 in our issue of February 1st, 
current volume, we have given a receipt 
for a liquid solution for case-hardening ma- 
chine steel and wrought-iron. But for 
large shafting we consider this process im- 
practical; for small work it gives satisfac- 
tion in many cases. 


(201) J. F. F., ——, writes: Will you 
please give me a little information on the 
subject of calipers? I am an apprentice and 
one man will tell me to buy as light calipers 
as I can get; such asa firm joint ora solid 
forged spring caliper, in order to caliper ac- 
curately. Another will say that weight has 
nothing to do with it, and that I should 
buy an ‘‘up-to date” caliper, such as the 
Stevens’ ‘‘Ideal,” or Fay’s, or Stevens’ ‘‘Re- 
liable,” etc. Will you kindly give me a 
little information on this point? A.—Those 








oa 8 ea OL f Of ee 


~~ 4&4 wt A ee OL ee Ss Ose er Ue lh 


a & 


safc tus Odes Pam 4a moe wma eo 


p's 














Aprit 26, 1894 


who have been accustomed to use light cal- 
ipers prefer them, while those who have 
been accustomed to heavier ones prefer 
those. It is largely a matter of individual 
choice, and the finest calipering can be 
done with either kind. Personally we 
should prefer the improved calipers you 
mention over the older styles which are not 
only lighter but not nearly so well made. 

(202) X. Y., Schenectady, N. Y., writes: 
A friend of mine, who was fortunate 
enough to visit the World’s Fair, informed 
me that he saw in the Machinery Hall, near 
the large basin, what he calls a vertical 
bilge pump, the discharge opening of 
which was square. He is unable to give 
me the maker’s name, or place of manu- 
facture. According to his belief this pump 
does same work with one third power required 
py some of the centrifugal pumps now in use. 
What I wish to find out is where and by 
whom the pump is made. I could think of 
no person, unless it was yourselves, who 
could give me the information desired. 
A.—The pump to which you refer is a 
centrifugal pump, made by Joseph Menge, 
of New Orleans, La. 

(203) H. B., Schenectady, N. Y., writes: 
Jam building an engine of the horizontal 
center crank style, and would like to 
know if the following dimensions are about 
right: Cylinder, 1} inches diameter; 24- 
inches stroke; steam ports, ;§,x? inch; piston 
rod, 5; inch diameter; valve rod, 3, inch di- 
ameter; connecting rod, 74 inches long; 
shaft, 44 inch diameter; crank-pin, 4 inch 
diameter; fly-wheel, 8 inches diameter, 13 
inches face. A.—The dimensions are correct 
with the exception of the crank-pin. For 
a center-crank engine we prefer to make the 
diameter of the crank-pin equal to the di- 
ameter of the shaft. If close regulation is 
required we should prefer a larger fly- 
wheel, but if this is not the object the size 
of fly wheel given by you willdo. 2. How 
much power will the engine develop with 40 
pounds of steam pressure? A.—Running at 
the rate of 450 revolutions per minute, and 
with a mean effective steam pressure of 40 
pounds, the engine will develop about one- 
half horse: power. 


(204) C. H. F., Boston, Mass., writes: I 
desire to use a block of rubber 4} inches 
diameter, and 44 inches long. It is to be 
used as a relief in case of excessive pressure. 
The rubber is to be compressed by means 
of a two-inch screw until the desired press- 
ure is obtained, and anything in excess of 
this is to compress the rubber. What should 
you consider the practical limit? The ex- 
cess of pressure should not compress the 
rubber more than } inch, and it must recover 
that amount when the excess of pressure is 
removed. I should like to know about what 
pressure I might be able to obtain under the 
conditions given. A.—We do not know of 
any rules by which the compression of rub- 
ber under certain pressure may be com- 
puted, but we should judge that this par- 
ticular piece of rubber will safely support a 
load, or resist a steady pressure of about 
8,000 pounds. When the load is suddenly 
applied the pressure should not exceed one- 
half of the steady pressure. It will not be 
a difficult matter to determine the pressure 
for every + inch compression by putting the 
rubber in a press. 


(205) W. -D. M., Garfield, O., writes: 
Suppose two lines are marked on a hori- 
zontal beam, one on the compression side, 
to represent, by its length, the crushing 
force; and the other line on the tension 
side of the beam, to represent the tensile 
strength. If now the opposite ends of these 
lines are connected by oblique lines on the 
side of the beam, will the latter intersect 
each other in the neutral surface of the 
beam ? A.—If the lines drawn on the top 
and bottom of the beam (cross section being 
rectangular) represent the ultimate com- 
pressive and tensile strengths, the oblique 
lines on the side of the beam will not inter- 
sect each other in the neutra! surface, be- 
cause under these conditions the lines rep- 
resenting the ultimate compressive and ten- 
sile strengths will not be of equal length, 
and therefore the lines on the side of the 
beam cannot cross each other in the center 
line of the beam through which, in all prac- 
tical work, the neutral surface passes. But 
when the lines on the top and bottom of the 
beam represent stresses within the elastic 
limit, then these two lines will be of equal 
lengths, and the lines on the side of the 
beam will intersect each other in the neutral 
surface of the beam. 


(206) R., Hudson, Mich., asks: Will you 
please give me the formula for calculating 
the clearance for punches and dies for dif- 
ferent thicknesses and kinds of metals? 
A,—We are not quite sure whether you 
mean the amount the die should be larger 
than the punch, or the taper which should 
be given to punch anddie. Whatis known 
as the ‘Sellers rule” requires that the 
diameter of the hole in the die shall be 
equal to diameter of punch -+ } thickness 
of plate, or d = p+ .2¢, in which d = diam- 
eter of die, » = diameter of punch, and ¢ = 
thickness of plate. Though this is espe 
cially for boiler plate and similar work, it is 
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probably about right for nearly all kinds 
of work except such as is done on clocks 
and similar classes of work where accuracy 
with avoidance of distortion and burr are 
important. In such work the punch is 
made to just work freely within the die. 
As to the amount of taper given to punch 
and die, this depends upon the character of 
the work to be done, and can sometimes be 
decided only by an experienced man upon 
full knowledge of all the conditions. For 
boiler plate and similar work both punch 
and die may be given about one degree 
taper on each side. But for lighter work, 
especially in the softer metals, either the die 
or punch, and sometimes both, are made 
without clearance. It is a quite common 
practice when sheet steel is to be punched 
up to 4 inch thick, as in manufacturing 
operations, to give the die only a very 
slight clearance, and the punch none at all. 


(207) R. T. C., Allegheny, Pa., asks: 
Could you recommend a good book on 
molding and foundry practice—not an ex- 
pert hand-book, but one adapted for gen- 
eral reference for patternmakers and drafts- 
men? 2. A book on the theory and con- 
struction of steam engines, embracing the 
most modern practice—not an expert hand- 
book, but a book adapted to one with a 
slight knowledge of mathematics and gen- 
eral formulas. 3. A book on geometry for 
practical reference. A.—‘‘ The Iron Found- 
er,” and ‘‘ Iron Founder Supplement,” by 8. 
Bolland; ‘‘ American Foundry Practice,” 
and ‘‘ Molders’ Text book,” by T. D. West, 
are good books. ‘‘ Practical Treatise on 
the Steam Engine,” by Arthur Rigg, is a 
good book and may suit your purpose. For 
geometry you need no reference book, as 
each elementary geometry is a reference 
book. If you have not studied geometry, 
we should strongly advise you to do so, as 
it will lay a good and the only foundation 
for subsequent mathematical studies. It is 
a mistake to seek a royal road to learning, 
as such is sure to lead to failure. 2. You 
published some years ago some examples of 
how to form knots, splices, etc., kindly 
state the date of that issue. A.—October 
29, 1891. 3. You also published a series of 
articles on rubber pattern work. Please 
give me the dates and price of these num- 
bers. A.—October 15, December 17, 1891 ; 
February 18, March 17, May 12, October 6, 
December 1, 1892, and February 23, March 
2, 1893. The numbers prior to 1893 are not 
in stock—we cannot furnish them ; those in 
1893 we can furnish at 6 cents each. 


(208) N. L. C., Norwich, Conn., writes: 
I would like to know some rule for finding 
the horse-power of a machine. I mean 
some simple rule that will not require a 
knowledge beyond ordinary arithmetic. If 
there is one, please let me know through 
your columns. A.—We suppose you refer 
to the power required to drive machines. 
There is no simple rule for this purpose. 
The power required to drive machines can 
frequently be estimated by the driving belt, 
speed, and diameter of the pulleys. If the 
pulleys are of equal diameters, the power 
which a single belt can transmit is found 
by the following formula: 

wa PDxkxX W 
2,750 
in which H/ = horse-power, D = diameter 
of the pulleys in inches, R = revolutions 
per minute, W = width of belt in inches, 
For double belts 
i Dx RxD 
1,925 
If the pulleys are of unequal diameters, the 
above rules should be slightly modified by 
using the following divisors in place of 
those given above. When the arc of con- 
tact of the smaller pulley is 


For Single For Double 


Belts. Belts. 

14 of the circumference, use 6,080 4,250 
ie 2 - 1,730 3,310 
A + +“ +6 4,400 3,080 
BG be a 3 850 2,700 
*, - 9 3,410 2,390 
oe v bad 3,220 2,250 


(209) S. H. R., Norristown, Pa., asks: 
By whom was the 20 horse-power steam 
turbine built, exhibited at the World’s Fair? 
A.—By Dr. G. DeLaval, of Stockholm, 
Sweden. 2. Does this steam turbine actually 
work with economy approaching that of a 
good triple expansion engine? A.—It is 
claimed that these turbines will work with 
an economy equal to that of triple expan- 
sion engines of corresponding power, but 
we have not yet seen any reports of tests. 
3. Do you know of any of these machines 
in actual service? A.—No. 4. Are there 
any books published giving clear directions 
for building and repairing small electric 
motors? If so, please give titles. A.— 
‘* Dynamo and Motor Building, with Work- 
ing Drawings for Amateurs” is a good 
book ; it describes the method of building 
dynamos and motors. It is published by 
The W. J. Johnston Co., New York. ‘‘ For 
Repairing, Practical Management of Dyna- 
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mos and Motors,” by F. B Crocker and S. 
S. Wheeler will be of aid. It is published 
by D. Van Nostrand Co., New York. 5. 
Can machinists of ordinary education easily 
understand books of this kind? A —With 
a little study machinists should understand 
these works, but a knowledge of the ele- 
ments of electricity and magnetism, pre- 
viously obtained, will be of great assist- 
ance, enable the reader to make faster prog- 
ress, and in the end will be better pleased 
with his labors. 5. In the best practice 
what number of feet is found to give the 
best results in quantity and quality for 
planing medium hard cast-iron? A.—That 
depends on circumstances, and no rule for 
determining the speed to suit all cases can 
be given—about 18 feet per minute is a 
common practice. 


(210) M. M. P., St. Hyacinthe, Can., 
writes: Please give me the standard size of 
shafting; I mean, what should be the size of 
ashaft turned from a2inch bar? A.—The 
standard size of shafting turned from bars 
is ,; inch less in diameter than that of the 
bar. The above does not include cold-rolled 
iron, as this is rolled to size, and is not 
turned. 2. What is the standard size of 
key-ways? A —It can scarcely be said that 
there is a regular standard for keys, but the 
most popular one, and probably the most 
frequently used, is: Breadth of key = } of 
diameter of shaft + 4 inch; thickness of 
key = } of diameter of shaft + , inch; 
depth of key-seat in shaft equal to depth of 
key seat in the hub, measured on the center 
line of key, not on the side of key; taper of 
key 4 inch to the foot. 3. What is the 
standard for boxes for shafts? A.—There 
is no standard. 4. What size of belt will I 
require to transmit 10 borse-power? A.— 
That depends on the speed of belt and the 
difference in the diameters of pulleys. 5. 
Please give rule for computing the size of 
shafts for transmitting a given horse-power. 
A.—For head shafts supported 7 bearings 
close to each side of the main pulley or gear 
so as to wholly guard against the transverse 
strain, the following formula will give ample 
strength: 


, 

D 125 
, a 

in which ) = diameter of shaft in inches, 

R = revolutions per minute, and JJ = horse- 

power. For line shafting from which power 

is taken at intervals, bearings 8 feet apart, 


Hi 


~~ x 


8 = 
‘90 x H 
ii 


For simply transmitting power and short 
counters, 


p= 


8 


a i aed 
Rk! 


in which the letters denote the same quanti- 
ties as in the first formula. 


(211) C. A., Buffalo, N. Y., writes: I 
have had an argument with a boiler maker, 
a man of considerable experience, who says 
that theory is not practical, and that it can- 
not be relied upon in practice, and that in 
bridge work and boiler work drawings and 
figures cannot be relied upon. My view of 
the matter is that any supposed theory 
which does not turn out right is not theory 
at all, that theory is practical which makes 
a foot 12 inches in a bridge, boiler, engine 
or building ; if the correct dimensions are 
written on drawing and the parts of a ma- 
chine or structure made to these dimensions, 
these parts will go together perfectly. Now, 
I have heard many machinists say the same 
thing as this boiler maker. What is your 
view of it? A.—You are perfectly right 
in your opinion. <A boiler maker who in- 
sists that drawings are of no use and Can- 
not be relied upon, must have had a very 
limited experience, probably not extending 
beyond country shops or places where one 
class of boilers is made from one year’s end 
to the other. We know there are mechanics 
who do not know the value of a drawing, 
but these are usually men either without 
ambition, or who have had no opportunity 
in finding out the value of a drawing. Be- 
fore a bridge of any importance is built the 
stress and strains in each member are care- 
fully considered and worked out, then the 
drawing is made, and after this the bridge 
is built in exact accordance with the draw- 
ing. For building marine engines and 
boilers, drawings are indispensable, and 
many manufacturers would have to go out 
of business if they could not rely on their 
drawings. From a mechanical standpoint, 
we may say that theory is an intelligible 
conception based upon correct observation 
of how something has been brought about, 
and how similar things should be done in 
the future; such theory must agree with 
practice. There are theories which simply 
originated in the mind without any support 
of observation, theories of this kind are 
frequently opposed to facts, and when put 
to a practical test are found to be worse than 
useless. For instance, the theory adopted 
by perpetual motion cranks belongs to the 
latter class of theories. 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words makea 
line. Copy should be sent to reach us not later than 


Saturday morning Jor the ensuing week's issue. 








Grant's Gears, Lex’n, Mass., & Phila, Pa. See p. 12. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Milling Machs. Kempsmith M. T. Co., Mill., Wis. 
Turret Drills, 6 spindles. A. D. Quint, Hartford, Ct. 
* National’’ Lathe Chucks. Best made, page 15. 
Speed Gage McLauthlin & Co , Fulton St , Boston. 


Pattern and Brand Letters. 


A variety of sizes 
and styles. 


Heber Wells, 8 Spruce St., New York. 


Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St. N. Y. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 35 Cortlandt St., N.Y. 


Pulley lathes, most efficient offered. The Lodge 
& Shipley Machine Tool Co., Cincinnati, O. 


Engine Castings, 1 to 6 Horse-power Vertical. 
Humphrey’s Foundry, Bellefontaine, 0. 


Best Presses and Dies for all sheet metal work. 
Ferracute Machine Company, Bridgeton, N. J. 


Air Compressors for every possible duty. Clayton 
Air Compressor Works, 26 Cortlandt street, N. Y. 


Steam Pressure Regulators, Reducing Valves, 
Safety Checks. Foster Engineer’g Co., Newark, N.J. 


M. E. Howard, Indianapolis, Ind. Specialty, 4 
and 8 H. P. engines io stock, write for price. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

Split Pulleys at low prices. and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 

Wood carving for amateurs, illus., post free, 40 
cents. Spon & Chamberlain, 12 Cortlandt street, 
New York. 

Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R.M. Clough, Tolland, Conn. 

“Pumping Machinery.’” New book, 450 pp. Svo, 
270 Eng. Prospectus free. W. M. Barr, 3223 Powel 
toi: avenue, Philadelphia, Pa. 

American Packing Rings make pistons steam 
tight. Are simple, durable anc inexpensive ; write 
for circular. J. H. Dunbar, Youngstown, O. 


New Jersey Art Metal Co., Passaic, N. J., finest 


thin and ornamental castings in brass, bronze, 
aluminum, ete.; machinery name plates in brass 
and aluminum, 


Grinders’ Supplies—Emery, Emery Wheels, 
Grinders, Knife Powders and Sharpeners, Paste 
& Liquid Polish, Whetstones. The Tanite Co. 
New York, N Y.; Cincinnati, O.,& Stroudsburg, Pa. 

“Binders” for the AMERICAN MACHINIST. Two 
styles, the ‘Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
** New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume, AMERICAN MA 
CHINIST PUBLISHING Co., 203 Broadway, New York. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
post paid, Published by John Wiley & Sons, 53 East 
Tenth street, New York. 

———_ ome aineiniati 
Testing Machines and Methods of Test- 
ing. 

Wednesday, the 11th inst., the day and 
evening were very stormy, and this, together 
with the fact that the notices of the meet- 
ing reached members rather late, reduced 
the attendance at the monthly meeting of 
engineers somewhat, though there were 
probably as many as forty present. 

Mr. C. W. Hunt presided, and the first 
thing done was the reading of two letters writ- 
ten by members not present. One of these 
had no bearing upon the subject under dis- 
cussion, but that of Mr. E. D. Estrada, of 
Pittsburgh, was addressed to Mr. Hunt, and 
was as follows: 

‘“‘As it will be impossible for me to at- 
tend the meeting of April 11th, when the 
subject of ‘Testing Machines and Tests of 
Materials’ will be discussed by the mem 
bers of the society, I avail myself of the 
invitation issued by the committee, and sub- 
mit herewith the following remarks, trust 
ing you will kindly read them to the mem 
bers present: There is no subject in 
engineering which has such an extent of 
unexplored ground as that relating to the 
resistance of the materials used in engineer- 
ing construction. Our present knowledge 
of the subject is based on the results of ex- 
periments devoid of any scientific value, 
notwithstanding that some text-book authors 
and experts aflirm the contrary. What 


scientific value, for instance, can a determi 
nation of the ‘elastic limit,’ have, when, in 
the first place, we do not know what it is 
(see text-books on the resistance of materi- 
als), and, in the second place, we have no 
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standard method of determining it? The 
lack of a standard method of testing, a 
standard form of specimen, and a standard 
unit of measurement, is the cause of much 
mystery in this branch of our profession. 
There are some of you, no doubt, who be- 
lieve that the ultimate tensile strength uf 
wrought-iron and _ steel is increased by 
straining the material permanently, and 
then allowing it to rest. Experiments have 
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that if any new steps have been taken for 
the purpose of determining the physical 
properties of iron and steel, they have been 
directed in a new path, leading backwards, 
rather than forwards. The time when a 
test specimen was required to have oppo- 
site sides parallel is rapidly passing by, and 
to-day we find some of our most distin- 
guished inspecting engineers accepting 
without a murmur such tension specimens 


Dintua Olsen & Co 
PUILADELPMIA PA 


Scais 


200000 lbs TESTING MACHINE. 


Se 


Mr. Tinius Olsen, of Philadelphia, as follows: 

Mr. CHAIRMAN AND GENTLEMEN: The 
improvements which I more particularly 
propose to describe to-night, will be better 
understood if the design of the machine, to 
which they are so far applied, is shown. 
Our first view is, therefore, of a machine as 
it is now very generally used in the rolling 
mills, steel works and other industrial estab- 
lishments. 
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been made, and to some minds it has been 
shown conclusively, that such is the case. 
But let us ask the question, were the con- 
ditions under which the specimens were 
permanently strained and then allowed to 
rest, the same as those under which they 
were finally broken? We are left without 
an answer. How can we then attribute the 
increase in ultimate strength to rest ? 

‘*It is, indeed, lamentable to acknowledge 
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as are shown in the inclosed sketch. These 
are not exceptions, similar ones are tested 
here every day by the hundreds, and who 
knows but some of the results thus ob- 
tained have gone to form part of experi- 
mental data in the establishment of princi- 
ples. Ifa man is foolish enough to accept 
such specimens, there is no telling how 
many different conclusions he may draw 
from the results.” Then followed a paper by 
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The ends of the specimen to be tested 
are secured in the crossheads B and C, by 
the wedges operated and placed in the 
proper position by the balanced lever +. 
The lower movable crosshead ( is secured 
to four screw-threaded rods D, to which a 
vertical motion is imparted by a train of 
gearing in the base of the machine, and 
same is operated by power from the coun- 
tershaft and pulleys / and U. The upper 
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crosshead B rests upon four quarter-sectio 
columns A, which are supported on the 
scale platform #. Platform / rests on the 
scale levers F #”, which communicate the 
pressure exerted on the platform Z through 
the intermediate lever F? to the beam where 
the pressure is balanced and recorded. jn 
many machines the adjustment of the poise 
q is done by the operator turning a hand 
and cord, or a belt wheel placed in fron 
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the stand /*?. Inthe view before you, how 
ever, the arrangement is shown for the 
automatic movement of poise g, which is 
now used in many places. The automatic 
movement is accomplished ‘by a belt driven 
from the hub of pulley U at V; this belt 
runs vertically to, and over guide pulleys Q, 
then horizontally to the speed-regulating 
cones 11 and 1”, from cone 1! a small, round 
belt transmits the motion over guide pulleys 
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13 vertically to the pulley S’, which turns 
a shaft in a bracket secured to the beam ; 
the grooved pulley S’ being so placed that 
the belt pulls exactly in line with the 
balancing pivot of the beam, and thus any 
irregularity in the tension of the belt during 
the test has no effect whatever on the 
sensitiveness or operation of the beam. 
From the pulley and its shaft S the motion 
is further transmitted to a small friction 
pinion, in the dial casing 3; this friction 
pinion is in constant motion during the 
yperation of the machine. On top of the 
beam is seen one-half of a very large pitched 
screw, 4, for moving the poise; this screw 
is extended into the casing, 3, and on the 
end is secured a large disk and dial which 
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Fig. 5. 


shows to the operator the smaller and frac- 
tional readings of the stress exerted on the 
specimen. The dial plate which is secured 
to the end of screw, 4, is made to revolve 
by causing contact between it and the con- 
stantly running friction pinion, thus turn- 
ing the screw, 4, which moves the poise ¢ 
onthe beam. This contact is effected by a 
lever, one end of which is the bearing for 
the friction-pinion shaft, the other carrying 
an armature for an electro-magnet at 5, the 
vibration of the beam making or breaking 
the current at 6, for the electro-magnet. 
When the beam raises, due to additional 
load, the contact is made, armature at- 
tracted, pinion put into gear, and the poise 
7 moved forward until the beam descends 
and the contact is broken; at the same time 
the contact between the friction pinion and 
the dial plate breaks. Thus far, then, we 
have the machine for recording the amount 
of stress at which aspecimen breaks. There 
are, however, other points of information 
about the material tested, which are of just 
as much or even greater importance for 
the engineer to know, such as the yielding 
point, and the elongation or the change of 
dimension of the sample tested. This data, 
especially the point at which yielding com- 
mences, is and has been obtainable in a very 
crude and unsatisfactory way, and in a 
great measure has been left entirely to the 
discretion of the operator, there having 
been no means for its correct determination 
for practical use. The drop of the beam, 
which is used, and is very marked for many 
soft iron and steel specimens, is for others 
not so marked, for still other grades and 
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compositions of materials utterly untrust- 
worthy. To make the machine indicate, 
clearly and unmistakably, this point or these 
points has been my object for many years. 
About half a dozen different systems for 
this purpose have been more or less com- 
pleted, but laid aside, not because each 
system would not work, or could not be 
made to work, and thus in a great measure 
accomplish the object in view ; but mainly 
because they became too complicated or 
were too liable to get out of order, or took 
too much time in their application to be of 
any practical value. From each attempt, 
however, some valuable points were gained 
which finally suggested and helped to de- 
velop, not only the best, but the least com- 
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time show both the stress and the amount 
of yielding of the specimen. 

A pencil at 108 traverses the drum and 
paper in the direction of its axis; it is 
moved by the same screw which moves the 
poise, 106, consequently any movement of 
poise also imparts to the pencil a corre- 
sponding amount of motion in the direction 
of the drum’s axis; these distances form 
the ordinates to the traced curve and repre- 
sent the stresses. 

The other motion necessary to trace the 
line forming the curve (which will be the 
abscisse representing the yielding of the 
specimen), is accomplished by revolving the 
drum corresponding to such yielding. 

This yielding motion of the specimen is 
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plicated of them all, and this device seems 
to be practically all that can be desired for 
the purpose. It is simple in construction, 
easy to understand and handle, always 
ready for use, quick in its application, and 
not more liable to get out of order than any 
other part of the machine, as well as of 
universal use, that is, applicable to the 
various classes of tests. 

I will now describe this device. In the 
illustrations, Figs. 1, 2,3 and 4, the refer- 
ence marks correspond. On top of the 
beam is mounted the cylinder or drum, 102, 
which can revolve on its axle ; to this drum 
is attached a sheet of paper, on which the 
object is to have the mechanism trace a dia- 
gram or curve line which will at the same 
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transmitted to the drum as follows: Start- 
ing at the specimen, 48, Fig. 1, two collars, 
64, are placed upon it at acertain distance 
apart, say 8 inches, as now generally 
adopted. 

On the under side of the upper collar, 64, 
are fingers, 83, one on each side of the speci- 
men, sO arranged that they will transmit 
the central motion of the specimen to the 
arm, 83, arm 83 being pivoted for vertical 
motion at 88, Fig. 4; any vertical motion of 
the specimen or upper collar is thus trans- 
mitted to point 101, then further communi- 
cated by a cord or steel band to one end of 
the lever, 97, which is pivoted at 98. This 
lever, 97, is placed in a vertical plane under 
the edge of the balancing pivot of the beam. 
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Starting again at the specimen, on the 
lower collar, 64, is placed another pair of 
fingers, 82, which, in the same manner as 
the upper fingers, transmit any vertical 
motion of the specimen to the vertical rod, 
87, Figs. 1, 3, and 4. The lower fingers, 82, 
can be adjusted anywhere along the vertical 
rod, 87, so as to bein proper place for the 
length of specimen operated upon. 

The vertical rod is attached by a pivot to 
one end of the bar, 74; the other end is 
supported ona pivot at 50, and ata point 
99 on this barin the vertical plane of the 
balancing pivot of the beam is attached a 
band or cord, 95, which first runs down 
and over a pulley, 96, in the end of the 
lever, 97, then up and over the guide pul- 
ley, 99, to the enlarged part of the shaft, 
100, for the recording drum. Thus the ver- 
tical motion of the specimen or the lower 
collar, 64, on the specimen is communi- 
cated to the recording drum, imparting mo- 
tion toit, or allowing same to turn on its axis. 

The function of lever, 97, whose one end 
is connected to the fingers resting against 
the upper collar on the specimen, and the 
other end, in which is the pulley, to the 
fingers resting on the lower collar, is, to 
separate the motion that takes place by the 
specimen as a whole, from that motion 
which takes place in it and only between 
the collars, or to retain for transmission to 
the recording drum, only what may be 
termed a difference of motion, the motion 
taking place either in or by the heads of 
the specimen not being transmitted to the 
drum. 

The function of lever, 52, and counter- 
weight, 58, Fig. 3, is to balance the whole 
system of parts, so as to make it sensitive to 
the smallest variations of motion. 

In Fig. 5 is shown an arrangement of 
adjustable heads for parallel specimens, as 
well as a device for placing these heads on 
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the specimen quickly and in the desired 
proper position. 

The next three figures show this arrange- 
ment very plainly, the two at the top being 
two different kinds of heads, and the lower 
figure the setting device with the specimen 
and the heads on the same, ready to be 
placed in the machine. 

[Mr. Olsen then threw upon screen views 
of other machines similar, and which lack 
of space forbids our illustrating. | 

Having now shown and described the 
device and the machine to which it is ap- 
plied, the next view will show diagrams as 
traced in the machine. The card (Fig. 8) 
is of tensile diagrams, Nos. 1 and 2 of steel 
shafting, No. 3 of steel boiler plate. 
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The next card (Fig. 9) is of tests in com- 
pression, as traced on the machine, No. 1 of 
ash, No. 2 of white oak, No. 3 of hemlock, 
No. 4 white pine, No. 5 brick, No. 6 a punch 
diagram (inch punch through 34-inch steel 
plate), No. 7 another punch diagram. 

The card (Fig. 10) contains diagrams of 
transverse tests, No. 1 of wrought-iron, 
No. 2 general foundry iron, Nos. 3 and 4 of 
pig-iron. 

In this last view [not reproduced] is 
shown a wire-testing machine, recently de- 
signed and finished, in which the graphical 
system, as before described, is considerably 
altered and modified. Having for some 
time had much inquiry for wire-testers that 
would test quickly, as well as furnish more 
data of the test than those hitherto in use, 
this subject was taken up and resulted ina 
machine as the view represents. 

In this design the automatic operation of 
the beam enables the operator to do more 
than twice the amount of work performed 
on previous machines in the same time. In 
the graphical arrangement the dia- 
gram paper is placed on an inclined table in 
front of the operator. The tracing of the 
pencil in this case, when such quick work is 
calculated to be done, will be used mostly 
for notifying the operator when to read the 
figures on the beam for the yielding point, 
as well as for quick reading of elongation, 
as no markis put upon the wire before it is 
placed in the machine, the elongation is 
taken from the card which is the distance 
traveled by the pencil in the direction of the 
abscissee. The full test covering, the yield- 
ing point, elongation and ultimate strength 
can be obtained on this machine in less time 








than it takes in the older machines simply 











to arrive at the ultimate strength of the 
wire. 

I will not go more at length into the de- | 
tails of this machine, nor into the further | 
extension of the system we are just perfect- | 
ing, and which promises well for a still 
greater refinement, which in time it will 
easily cover, that is in reference to the line | 
within the elastic limit for tensile and com- 
pression tests, the time for preparation was | 
too short, and it would also have taken too | 
much of your time this evening. 

Some discussion ensued which we will 
give an abstract of later. 
> 

Core-rod Cutter and Shear. 

We illustrate herewith a hand shear in- | 
tended especially for the foundry core room 
or other place where wire or rods are to be | 
cut up. It will) 
cut round fron up | 
to 8 inch diameter | 
with ease. The 
gauge can be set 
at any length up 
to 15 inches. 

Shear blades are 
4 inches long and 
are arranged so 
they can be readily 
removed for 
sharpening. 

The handle is of malleable iron 15 inches 
long, and the arrangement is such that 
ample power is secured for the heaviest 
work the machine is intended for. It is in. 
tended to be fastened to the bench, weighs 
80 pounds, and is made by the Springfield 
Machine Tool Co., Springfield, O. 
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MECHANICAL BOOKS. 


We publish several mechanical books neatly bound in leatherette and which 


are authorities on the subjects treated. 


We have sold thousands to engineers. 
like most books of this class. 
Key to Engineering, 92 pages, 30 cents 
Engineers’ Epitome, 135 pages, so cents, 


Common Sense in Making Steam, 60 pages, 25 cents. 
Stamps taken. 


The above three post-paid for $1.00. 
Engineers’ Catechism, 192 pages, 


25 cents, 


They are written in plain language. 


They are not filled with advertisements 


Plain questions and answers about steam, 


More mathematical, with formula, 
For owners of steam plants. 


We have bought the copyright of this book, 


which is an authority, and was compiled for engineers about to pass examinations. 
Key to Engineering (enlarged), 174 pages, 50 cents, containing additional chapters and tables. 


Following are from Practical Engineers, unsolicited. 


I ENCLOSE ONE DOLLAR for a set of your 
A. W. BELC 
to Steam : mainoeria ’and “Common Sense in Making and Using 
REES, Bu 


some of the good steam appliances you make. 


I WOULD NOT SELL “Key 
Steam” for $10 if I could not get another.—WM. 


ravd little books on steam, and some day want 
HER, RoNvoutT, N. Y., Feb. 4, 1493. 


EBLO, COLO., Sept. 24, 1892. 


MASON REGULATOR COrFPANY, Boston, [lass. 


W. B. MASON, Superintendent. 


WALTER G. CHASE, Treasurer. 
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20 YEARS WITH THE NDIATOR, 


By THOS. PRAY, Jr., 
8vo., $2.50. 


JOHN WILEY & SONS, - NEW YORK. 


Cloth, - + e« = 





Ready Made Cut Gears. 
Ready Made Cast Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00. 
Gear Cutting Machines. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 11th St., 
Philadelphia, Pa. 


GRANT 


GEARS 








ACHINER 


For Reducing and Pointing Wire, 
pede ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING, 


For Machines or Information address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Conn. 





THE CONSTRUCTOR. 
By F. REULEAUX. 
A Complete Translation of this Famous Work by 
Henry HARRISON SUPLEE. 
« Handsomely Bound in Cloth. Size 10x12 ins. pp. XVIII, 
With Portrait and over 1,200 illustrations. |’rice, 
$4.50. Sent by express, prepaid, on receipt of price. 
Order by mail direct from 
H. H. SUPLEE, 
839 WEST CHELTEN AVE., PH. LADELPHIA, 








BORING AND TURNING MILLS. 


87, 51 and 62 Inch Swing, with Two Regular Heads. 


42 INCH SWING, WITH TURRET HEAD, AND 
SCREW CUTTING ATTACHMENT. 


All gears accurately cut. 


All feeds positive, 


































The Chemical Association Works will enlarge its 
plant at Rumford Falls, Me. 


The Wyoming (Pa.) Electric Light and Power 
| Company will establish a plant. The company is 
| capitalized at $5,000 


Henry C., Joseph W. and Edward Lambert, Kan- 
| sas City, Mo., have incorporated the Lambert 
Bros. Manufacturing Co. 


Business is improving with the J. B. Allfree 
Company, of Indianapolis, which is increasing its 
force and number of working hours. 

The Meriden Machine Tool Co., Meriden, Conn., 
report that business is still improving, and they 
are now compelled to run their shops nights. 


Mr. L. J. Pender has removed his Boiler and 
Sheet-iron Works from Union City, Ind., to Hamil- 
| ton, O., where it is his intention to increase the 
business. 

The McNeal Pipe and Foundry Co., of Burling- 
| ton, N. J., have placed the contract for two clean- 
ing sheds with the Berlin Iron Bridge Co., of East 
Berlin, Conn. 


Messrs. Russell & Co., the well-known engine 
builders of Massillon, O.,have established a branch 
house at 1427 Manhattan Building, Chicago, IIL, 
and have placed Mr. J. S. Stephens in charge of 
the business at that point. 


The firm of Joseph Edwards & Co., mechanical 
engineers, doing business at 412-416 Water street, 
New York City, have dissolved, and Mr. Joseph 
Edwards will hereafter conduct the business at 
the same place. 


The Commercial Electric Company, of Indian 
apolis, reports business steadily improving. Last 
week the company shipped several large plants. 

The M. E. Howard Machine Works, Indianapo 
lis, Ind., report an increase of inquiries and sales 
of their specialty, which is a small vertical engin, 
and that they look for a much better year’s busi 
ness than they have had heretofore. 

The Egan Co., of Cincinnati, O., are authority 
for the statement that the band re-saw is fast dis 
placing the circular re-saw for re-sawing lumbe; 
on account of the thinner kerfs made by the ban 
re saw and the simplicity of the machine itself. 


The laundry, kitchen, engine and boiler roon 
for the Green Island Improvement Company’s new 
hotel, at Lake George, N. Y., will be built of iro: 
fire-proof. Warren & Bacon are the architect 
The work is to be furnished by the Berlin Iro: 
Bridge Co., of East Berlin, Conn. 

The Delaware, Lackawanna & Western Railroa 
Co. have placed the order for two engine hous: 
roofs with the Berlin Iron Bridge Co., of East Ber 
lin, Conn. Both roofs will be covered with th: 
Berlin Iron Bridge Company’s patent anti-conden 
sation corrugated iron. 

We have received a well printed and well illus 
trated catalogue of Messrs. J. H. Sternbergh & 


Son, Reading, Pa., manufacturers of bolts, nuts, 
washers, rivets, lag screws, turnbuckles, track 
bolts and rods for structures. The catalogue is 


very complete and gives full information regard 
ing the entire line of manufacture. 

The Wyckoff Harvester Company has been or- 
ganized at Jamestown, with a capital stock of 
$100,000. The company has obtained possession 
of the Wyckoff manufactory of agricultural im 
plements at Perry, N. 
establishment to Jamestown. Five acres of land 
have 


Y., and will remove the 


PA. 





been bought, and buildings will be erected at 


THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 


Ko MAKE THE BEST STEEL NOW USED 
FOR TOOLS, DIES AND MILLING CUTTERS. 


FINE SCREW PLATES. 


“Lightning and ‘‘ Green River.” 


Taps, Dies, Reamers, Tap Wrenches Bolt Cutters, 
Drilling Machines, Punching Presses and other 
labor saving Tools. SEND FoR CATALOGUE. 


Greenfield, Mass. 











PITTSBURG. 
CuicaGco. 
New Yorn. 
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THROUGH THs NUTS. 
SHED SANE ROS. = 
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“R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able torun at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 


Sore REPRESENTATIVES IN THE UNITED States, 
B.M. JT ones ce& CO., 
BOSTON: 1! & i3 Oliver St., 


NEW YORK: (43 Liberty St! 


Speaking of LATHES! 


We are building them in various sizes from 10 inch to 
24inch swing, in various lengths, both engine and 
speed lathes. Our designs are the latest and most 
approved, while the workmanship, material and fin- 
ish are of the highest order. Our catalogue will tell 
you all about them, as well as of our planers, shapers, 
drills and other tools and supplies. A postal will 
bring it. Write us for prices. 


=) SEBASTIAN LATHE Co.. 
_— —— 117-119 CULVERT ST., CINCINNATI, OHIO. 


FOR SALE—GEAR CUTTERS. 


One 48’ Gleason Planer. One 42’’ Gleason Planer. One 72” Niles 
Rotary, Automatic Feed. One 36” Blaisdell, Hand Feed. All in perfect 
condition, good as new. Write for full descriptions and prices. 


P. H. & F. M. ROOTS CO., 


CONNERSVILLE, IND. 
ASBESTOS CEMENT FELTING, “e 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 





9 to 24 in. Swing. 


Modern Design. 
Valuable Features, 
































“ We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 





Machines are self-contained and therefore do not require an expensive foundation. 


BRIDGEPORT MACHINE TOOL WORKS, 


E. P. BULLARD, Prop. 


New York Office, 89 CORTLANDT STREET, ROOM 86. 


BRIDCEPORT, CONN. 





United States. 


L W. JOWNS MANUFACTURING CO., 


87 Maiden Lane, NEW YORK, 


HW.JOHNS MFG.com 
iB 87 MAIDEN LANE, 
NEW YORK. 
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onee. It is thought the plant will be fully estab- 
<hed at Jamestown by the Ist of August, giving 
nployment from the start to 100 men. 


J. A. Fay & Co., Cincinnati, O., have issued a 
ecial catalogue of woodworkers’ machinery sup- 
ies, shafting, hangers, pulleys, ete. This will 
:ndoubtedly prove a very great convenience to 
sers of woodworking machinery, as it includes 
hout everything required by them in the way of 
ipplies, with prices, discounts, etc., is indexed 
ihas telegram code. It is sent upon applica- 


on. 


The Whitman Agricultural Works, Auburn, Me., 
ive more orders on hand than any previous spring 
nee they commenced business. They are running 
e factory nights to fill pressing orders, and will 

obliged to work over-time for several weeks. 
ey laid plans to make 1,500 corn planters, 1,200 
which are already sold. They have orders for 
)) wheelbarrows, and are doing a lively business 
other goods manufactured by them. 


Dr. Drysdale, of Philadelphia, Pa., has placed 
e contract for aniron roof over the new power 
house for the Hospital for the Insane, at Norris- 
town, Pa., with the Berlin Iron Bridge Co., of 
East Berlin, Conn. 





It was desired that the roof be | 


pounds of steam-working pressure. 


fire preof, and ordinary corrugated iron could not 
be used on account of the drip, so that the roof 
will be covered with the Berlin fron Bridge Com- 
pany’s patent anti-condensation corrugated iron 
covering. 

We have received from the General Manufactur- 
ing Company, Bound Brook, N. J.,a finely bound 
and illustrated catalogue of hydraulic machinery 
built upon the system and under the superintend- 
ence of Mr. Ernest W. Naylor. Complete hydraulic 
plants for boiler manu‘acturers, bridge builders, 
forgers, founders, etc., are shown, both in perspec- 
tive and in detail, and the catalogue is a valuable 
one for all who are interested in this class of ma- 
chinery. 

The Hoppes Mfg. Co., Springfield, O., manufact- 
urers of the well-known ‘*Hoppes” feed water 
purifier, have received the contract for the puri- 
fiers to supply the boilers with pure feed water, 
for the City Electric Light Plant now being built 
by the Public Lighting Commission, of Detroit, 
Mich., the Hoppes purifiers having been selected 
after very strong competition. The order calls 
for seven 300 horse-power purifiers to carry 165 
Each purifier 
is required to heat and purify 9,000 pounds of 
boiler feed water per hour. 





DON’T ACCEPT ANY SUBSTITUTE FILE 


INSIST ON HAVING 
NICHOLSON. 







3000 
VARIETIES FILES 
[X. F.] & INCREMENT CUT FILES. 





m BERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres, and Chief Engineer. 
FRANK L. WILCOX, Treasurer. 


Architects and 
Builders of 


Engineers, 





BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 
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The above illustration is taken direct from a photograph, and shows the interior of a Boiler House, 


the roof of which was designed and built by us for the Amoskeag Mfg. Co., 


at Manchester, N. H. 


The building is 75 feet in width by 275 feet in length, the walls being made of brick, and 
the roof being made of iron—iron trusses, iron purlins—and covered with cor- 
rugated iron, so that there is absolutely no woodwork anywhere about 


the building which can take fire. 
struction particularly commends 


For boiler rooms this con- 
itself. 





SEND FOR OUR ILLUSTRATED CATALOGUE. 





FITCHBURG MACHINE WORKS, 





MANUFACTURERS OF 


FITCHBURG € 


AND OTHER SS 
SEND FOR 
CATALOCUE E. 





a 14 inch eaiee Lathe. 





THE CELEBRATED 


ENGINE LATHE 


METAL-WORKING MACHINES 
FITCHBURG, 
MASS. 











Second-Hand Machinery 
FOR SALE. 


36 in. x 11 ft. Horizontal Stationary Boilers. 
H.-P. Upright Engine (Greenfield). 
H.-P. Upright Boiler. 

H.-P. Horizontal Engine. 

to 114 in. Open Die Bolt Cutter. 

in. x 25 ft. Engine Lathe. 

No. 2 Roots’ Blowers. 

2 No. 6 Roots’ Blowers. 


€ 


Cr @ wo 


pach pk et et pet OD 


1 
1 
1 
1 
94 


Oo 
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Also other Machinery at Low Prices. 


COOKE & COQO., 
163 AND 165 WASHINGTON ST., 


NEW YORK. 





HENRY CAREY BAIRD & CO.,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 

tr Our New and Revised Catalogue of Practical and Scien- 

tific Books, 88 pages. 8vo., and our other Catalogues and Cir- 

culars, the whole cover.ng e very branch of Science applied 


to the Arts, sent free and free o postage | to any one in any 
part of the world who will furnish hi dress. 


A NEW CRANK SHAPER. 


NOVEL, YET SIMPLE. 

Length of stroke 
&changed INSTANTANE. 
ry OUSLY while IN MOTION, 
* Get Photos & Prices. 


> NOTHING LIKE IT. 


<= Pox Machine Co., 
325 Nor. Front St., 


Grand Rapids, Mich. 


135 Finsbury Pavement, 
London, England. 










“dad VHS 





Messrs. Curtis & Curtis, of Bridgeport, Conn., 
manufacturers of the Forbes patent die stocks, 
and all kinds of pipe-working tools and machinery, 
find that their labor-saving machinery and tools 
are coming into such general use abroad that they 
have decided to send out one of their firm to con- 
sult with their agencies, which are, scattered 
throughout Europe, and to look after their inter- 
ests generally. Mr. Lewis B. Curtis expects to sail 
on May 16th, and will be absent about three 
months. They inform us that they are running 
their works with a full force, and are very busy 
with both foreign and domestic orders. 


The Tradesman, of Chattanooga, Tenn., in its 
weekly review of the industrial situation in the 
South for the week ending April 16th, says: The 
prospect that the coal miners may go on strike at 
nearly all the Southern mines has temporarily 
somewhat unsettled the iron market at a time 
when it was beginning to steadily improve. An 
increasing demand for foundry irons has been fol- 
lowed by an advance in prices at the East. If 
Southern iron masters can obtain fuel supplies as 





heretofore, the outlook is encouraging. Well in- 
formed observers assert that the coal miners’ 


strike will bea short one. A material reduction 
in freight rates on iron pipe to Northern and East- 
ern points has been announced, which will lead to 
a decided increase in the output, which has gained 
a high reputation for its quality. Mercantile busi- 
ness is good, but stocks of merchandise are very 
light. A system of buying only for present needs 
is well established in the South. Credits have 
been much shortened. Money is plenty at reason- 
able rates. The Tradesman reports thirty-four 
new industries as established or incorporated dur- 
ing the week, together with nine enlargements of 
manufactories, and twenty-seven important new 
buildings. 








Machinists’ Supplies and Lron. 





New York, April 21, 1894. 
Iron—American Pig—We quote Standard North- 
ern brands, No. 1 Foundry, $12.50 to $13.25; No. 2, 
$11.50 to $12.25; Gray Forge, $10.75 to $11.00. South- 
ern brands are quoted at $12.00 to $12.50 for No. 1 












ALL KINDS IN STOCK. 
Manufactory, SEEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N. Y. 
WM. JESSOP & SONS, LTD. 


Established a century ago 
Medal World's Columbian asedlion 1893. 


) 
TOOLS, 
DRILLS, 
DIES, &c. 











“Star” Screw Cut- 
Foot Lathe L ting Auto- 
Swings matic Cross 
9x25 in. A Feed, etc. 
q 


LATHE 


nae eam 
Scroll Saws, 











uw Catalogue 

Circular ‘ree 

Saws, Lathe of all our 
Mortisers. Machinery. 





C.W.LE COUNT, 
SOUTH NORWALK, CONN. 


REDUCED PRICE OF LE COUNT'S 
HEAVY STEEL DOG . 








p- ie 
3 No. Inch, Price. 373 $ ep 
Se 1... .3-8....9 40992 2 oS 
Reve 50 oe 
85 - wo See 8S 
Ss, ORTH DP 
g5 meee § = 
Ss 70 gan g ~- 
p28 80 OR go ma 
is :80 oS 
Sak SEIS f SEs 
ti 4 52> & ED 
2% Sse 5 
He i 852s 2 
ESo SERS 
$58 3 3588S 8 
eos e . “ase » ca 
at . onms 5b ow 
ag bese 
Yo cee 
as 5 3.5528 
Fuii set of 19 24:60 £9 3 ® = 
20 (ext.) 5 1-2,, 4.00 20> Fepey 
21 (oxt.)6 > 6.00° *E &@ 
One Smal! Set of 8—by 1-4 inc hes to 20 inch, - $6.25 


One Set of 12—by 1-4 in. to 2 in. continued byl 2in, to4in, 13.25 


These goods are for sale by CHAS. CHURCH 
L’t’d, 21 Cross St., London, England, land, treiccnbacdostriy 











ano TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 





PRICES REDUCED. 


MONITOR LATHES AND 
SCREW MACHINES. 


(SIX SIZES.) 
With Plain or Friction Geared Heads. 


FORMING TOOL SLIDES, 


VALVE MILLING MACHINES, 
SPECIAL TOOLS AND FIXTURES. 


BARDONS & OLIVER, 


CLEVELAND, OHIO. 
Circulars on Application. Mention AM. MACHINIST. 











x BEAM CALIPERS 
ul sia Jalal RNRAR me IN 5 SIZES 
: — Any graduation, 
Also Vernier and Metric System. 
WARRANTED ACCURATE. 


iT WILL PAY YOU tosend for my circulars <is’ 
E. G. SMITH, Columbia, Pa, 








(Over 8,000 in Use) 


POWER OR HAND PLANER, 


TOR MODEL MAKERS, EXPERIMENTAL WORK, &. 


Has all the Improved Features Usually Found on High Grad 
Planers, and is Capable of Doing the Best and Finest Work. 


Heei3g UOIZujuseM Bi 


“OO BF NOSNIN'IIA ‘f *W 


ASG GQ3aYNLIVANNVUA 














Company are made by us. 


machines. 


Seeewte 





BUILDERS IRON FOUNDRY, 
FOUNDERS AND MACHINISTS, PROVIDENCE, R. 1 


IRON GASTINGS—GASTINGS FOR ELECTRICAL APPARATUS. 


The castings for many of the largest dynamos etc., 
Orders are solicited for castings of this class. 
have machine shop facilities for making special or experimental electrical 


of the General Electric 
We 








P.H.@F.M.ROOTS, 


Connersville, Indiana. 


Chicago Office, 501 Manhattan Building. 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, eto, 
8. 8, TOWNSEND, Gen, Agt.» 163 & 166 WASHINGTON ST., 

COOKE & 00., Selling Agts. NEW YORK, 

In Writing, Please Mention This Paper. 








WORTHINCTON 
CONDENSER. 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at 
any height. 

This feature is appreciated by 
PAPER MILLS, SUGAR RE- 
FINERIES, COTTON and 
WOOLEN MILLS. 


HENRY R. WORTHINGTON, 


NEW YORK, 
BOSTON, PHILADELPHIA, 
ST. LOUIS, 


CHICAGO, 
DENVER. 

















AMERICAN 








MACHINIST 


Aprit 26, 1894 








and $10.50 to 


Foundry; $11.00 to $11.50 for No. 2, 
$11.00 for No. 3. 

Antimony—The market is dull and quiet. 
quote L. X., 94c. to 93¢c.; Cookson’s, 10c. to 
10l4gc.; Hallett’s, 8.65c. to 8.75¢c., and U. 8S. French 
Star, 10c. 

Lard Oil —Prime is quoted at 65c. to 66c. 

Copper—Tne market has a weaker tendency. 
Lake Copper can still be obtained at 9.50c. The 
demand for home consumption and export is very 
light. Casting Coprer is held at 9c. to 9%e. 

Lead—The market is firm at 3.474c. for New 
York delivery. The official bullion quotation of 
3.20c. has not been changed. The supplies are 
scarce, and the demand comparatively light. 

Spelter—The market is unsettled and dull. 
Nominal selling rates are 3.50c. to 3.55¢e. for New 
York delivery, with 3.40c. bid. 

Tin—The market is barely steady at 19.65c. for 
prompt delivery. Very little interest is mani- 
fested by buyers. 


+ WAN TED * 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded, 


We 








A prac. mech., 8 yrs. foreman, wants pos.; age 
34, habits Al. Foreman, AMERICAN MACHINIST. 





Position as foundry foreman ; will fur- 
Address W. J., AM. MACHINIST. 


Wanted 
nish reference. 

Young man, technical graduate, wants position 
ina mfg. concern Box 66, AM. MACHINIST. 

A mechanical draftsman desires engagement. 
Address Staff, AMERICAN MACHINIST. 

Mech. eng., 7 years’ prac. exp. shop and drafting 
office, wants position. S., AMERICAN MACHINIST. 

Wanted —A good brass pattern maker 
P. O. Box 1,143, Ansonia, Conn. 


Address 


Situation wanted by first-class patternmaker. 
Address La. B., AMERICAN MACHINIST. 


Wanted—A good machinist at once on light work; 
state experience. Box 752, Michigan City, Ind. 


A mech. engineer, thorough machinist, good de- 
signer and draftsman, désires situation with grow- 
ing concern; will invest $500. Advance, Am. MAcH. 


Mechanical engineer of large experience wishes 
position as superintendent, head draftsman or to 
travel for manufacturing concern, Al reference. 
Box 55, AMERICAN MACHINIST. 


Young man desires position as assistant drafts- 
man Has taken course in drawing at technical 
school; 7 years’ experience as machinist. Money 
not the first object. Box 62, AM. MACHINIST. 


Wanted—Position as foreman in iron foundry, 
one familiar with all kinds of light and heavy 
castings in green, dry sand, and loam; references 
from last employer. P.H. Fox, Am. MACHINIST. 








100 & 102 Reade Street, New York. 


CLEVELAND TWIST DRILL CO. 2% ove visors st, tondon, ene 


COR. LAKE & KIRTLAND STS., CLEVELAND, O. 


5 Neue Promenade, Berlin, C., Germany. 





Second-Hand Machinery 


MODERN STYLE, IN GOOD ORDER 
BEING THE EQUIPMENT OF A 


MACHINE TOOL SHOP 
ENGINE AND BOILER WORKS 


WILL BE SOLD LOW BEFORE REMOVAL. 


IRON PLANERS. ENGINE LATHES, 
19 in. x 8 ft. Wheeler. 








Oo * x 4° Lathe & Morse. 132 in.x 6. Reed, 
22 ‘“* x 6 ‘** Wheeler. 13° x 6° Blaisdell. 
24 ‘* x 4° Blaisdell, | 14 * x 6°** Hendey 
24 x 5 ‘** New Haven. | 16 x 6° Blaisdell. 
24 x 6‘ Wood Light. } 16 ** x 6°* New Haven. 
26 ‘“* x 8 ** Pease. ié“ xz 6" Ames. 
3.6 = | 18 x .¢° Eddy. 
ms sy* i 18 *“* x 8 ‘** Putnam. 
32 x 6 ** Wood Light. 20 “ x 10° Fitchburg. 
36 ‘** x 8 ** Pease. 22 “ x 8‘ Prentiss. 
36 ‘* x 16 ** Bancroft. | 22 = 33." " 
36 ‘* x 10 “* Gleason. 24“ x12°* Putnam. 
60 “* x24 “* Heavy Pattern. 30% x 10" Pond, 
“ = |} 32“ x 16 ** Gleason. 

; SHAPERS. |; 36 * x 18** Putnam. 
6 in. Stroke, Crank. |} 84 “ x 18 Lincoln. 
i ‘ — Gould. | Pit Lathe, 72 in,, F. Plate. 
- Bem ee Hendey. 
16 * “Gould & Eber. | MILLING MACHINES, 
= ba Triple Geared. | 


B.& S. No. 1 Universal with 

Cutters, Arbors, &c 

| Garvin No.3 Bk, Gears auto. fd, 

Cincinnati No 2 Bk, Gears auto, 
fd. 


SLOTTERS. 
10 in, Stroke, Lowell, 
= - Hewes & Phil. 


DRILLS. 


20 in. Swing, Prentice, 


MISCELLANEOUS. 


a. * Fric. Pull, B &S,. No. 3 Universal Grinder 
48 “* * "Old Style. with all atts Good as new, 
Radial Drill, 86 in. ~ B S$ No. 5 Screw Machine 


— Bor and Turn. Mill, 38 in. 
BOLT CUTTERS. Vert. Turret Borer, B. & 8. 
346 in. Complete, ‘* Acme.” Gear Cutter, 36 in. 

1% ** si National. Boiler Rolls, 6, 8 and 10 feet, 


J. J. McCABE, 


E. P, BULLARD’s |4 Dey St., 
NEW YORK. 


N, Y.Mach’y Warerooms. 





EMMERT’S UNIVERSAL VISES. 
No Equal tor Economy and Convenience. 
“S No. l. For Patternmak- 
ersand other fine workmen. 
Has norival. It may be ad- 
justed to fourteen (14) differ- 
ent fixed positions. 
No.7. For acommon lineof 
, work. Isascheap as any in 
‘eg the market, with many more 
advantages, Correspondence solicited. Prices, testimon- 
ials and best references given. 
J.F.EMMERT & SON, Box 313, Waynesboro, Pa. 








MACHINERY 


NEW AND SECOND-HAND. 


Plate Planer, 16% ft., one setting. 1in. Plate. 
Shear No. 27, 30 in. throat, 34 in. plate. 

Above entirely New, made by Bement, Miles & Co. 
Boiler Rolls, 8 ft. 3 in. between Housing. Cheap. 
Punch, 21 in. throat. Teal. 

57 in. Swing Driving Wheel Lathe, Double Head. 


ENGINE LATHES. PLANERS. 
100 inches x 20 feet. 72 inches x 25 feet. 4 Heads. 
oe “ * }69« nos ye 
ae iB“ }60 0 ¢ 3 « 
48 ae a | 42 sd am 1 
40 aid 14 a | 36 ” | ed | ie 
25 24 and 16 feet. | 30 inches x 12 feet. 1 Head. 
24 “ 5 “ ‘“ 1“ 


Other Sizes. Smaller Sizes Planers. 
Profiling Machine, P. & W. | 9, 12, 14, 24 and 26 in. 
No. 1 & 3 Universal Miller,B. & 3. | 8, 12, 18 in. Slotter. 
1,500 Steam Hammer, Morgan. | Drills, Radial and Post. 
200 Bradley ae Upright. | Screw Machines No.1,2,3, P.& W. 
Lot of Polishing Machines. Dynamo for Electro-plating, etc. 
Shafting, Belting. 


25 feet. | 30 


Shaper. 





SEND FOR OUR LATEST LIST. 


GEO. PLACE MACHINE 6O., 


Warehouse: 511 and 513 WEST 13th STREET. 
Office: 120 BROADWAY, NEW YORK. 











SEND FOR CIRCULAR. 
THE GEO, BUBNHAM CO., Worcester, Mass. 





i WANT ANYTHING INTH 
Ae) 
\¥ 


cSES: DROP HAMMEpe °° 
err iat QMATIC DROP Litre bps 


SEND FOR CATALOGUE . 


oMiner 5 Peck Mig.©. 


NEW HAVEN.CONN. 
LARGEST LINE INTHE MARKET 








wee 
Poe Sa 


order. 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round, flat, or square wire, 
similar in shape to those shown in the cut herewith. 


Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desired. 


C2 Bicycle and Labor Saving Machinery a Specialty. 








E.W. BLISS CO., 


1 ADAMS 8ST., BROOKLYN, N.Y. 













‘sassaud 
‘SSHONNd 





DROP HAMMERS, SHEARS, 


DIES AND SPECIAL MACHINERY, 


The STILES & PARKER PRESS CO. 












—, 


or Steel, 
CO., 





KING MFG. 


ERIE, tith & (2th Sts., 
JERSEY CITY, N. J. 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 











Mechanical engineer lately graduated *from a 
European school of technology, would like situa- 
tion; has good knowledge of English, French, Ger- 
man and Italian. Box 64, AM. MACHINIST. 


Molder wants position, well up in heavy engine 
and general jobbing work in dry, green and loam; 
age, 24; highest references from last employer. 
Box 65, AMERICAN MACHINIST. 


Wanted—By a first-class machinist and good 
draftsman, a position as foreman in a machine 
shop where there would be a good chance to work 
into something better; have held similar positions 
ani can give the best of references; would prefer 
to locate in or near Minneapolis, Minn. Address 
Box 67, AMERICAN MACHINIST. 


Business opening—A superintendent wanted for 
a long established company building Corliss en- 
gines and heavy machinery specialties, a man 
having $10.000 to $25,000 to invest in the business 
and to take charge of the manufacturing depart- 
ment; only men well up in best methods of low 
cost work in machine shop and foundry and having 
record with successful companies will be consid- 
ered. Address *‘ Corliss,’’ care AM. MACHINIST. 





+: MISCELLANEOUS WANTS .. 


Advertisements will be inserted under this head a; 
85 cents per dine, each insertion. Copy should be sent 
reach us not later than Saturday morning for the ens 
ing week's issue, Answers addressed to our care wii; 
be forwarded. 





Cheap 2d hd lathes & planers. S.M.York,Clev'd, 


Auto. Steam Flue Cleaners. Kelley Co., Erie, Ps 
For Sale—Second-hand drill presses.engine lath; 
& planers. Dietz, Schumacher & Co., Cincinnati, 


Light and fine machinery to order; Foot Lat} 
Catalogue for stamp. E. O. Chase, Newark, N 


Calipers, Surface Gauges, ete. Catalogue free 
Send forit. F.A. Welles, Milwaukee, Wis. 


Introduction and negotiation of American pa 
ents and machinery to English manufacturers a: 
agents. Write for circular to Geo. Richards, M 
M. E., Mechanical and Consulting Engineer, No 
Laurence Pountney Hill, London, England. 





Oil 





English Agency: { 


AMERICAN GAS FURNACE CO.. 


Gas Plants 


GAS BLAST FURNACES AND HIGH PRESSURE BLOWERS 
For the economical generation and systematic application of HEAT 
CATALOGUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


Chas. Churchill & Co., Ltd., 21 Cross St., 
Finsbury, London, E. C., England. 





GRAHAM'S GROOVED _ 


OOVED SHANK 





— 








Endorsed by Practical Mechanics Everywhere, 


DETROIT TWIST DRILL Co., DETROIT, MICH, U. S. A. 


SOLE MANUFACTURERS OF 


TWIST DRILLS AND CHUCKS. 











Send for Catalogue. 





SECOND-HAND FVVACHINE “TOOLS. 


ENGINE LATHES. | SHAPERS. 

114in. x 6 ft. Bogert. 1 10in. Boynton & Plummer, 
115 ‘** x 6 * Blaisdell. 3 15 ‘* Juengst Friction. 
115“ x 8 * Fitchburg. 2 15in fe and Light Trav- 
116‘* x 8 ** Bement. erse head. 
iS een : “ F. E. Reed 1 18 in, Putnam Traverse head. 
La * * Perkins Ww ’ re 
as = oe SCREW MACHINES. 
118“ x 6“ Pease. 1 No. 00 Garvin, wire feed, 
120 x 6“ Bullard. 1 ‘* 2 Brown & Sharpe. 
120 x 8“ Pease. 2 SS es 
124“ x14 “* Dexter. MISCELLANEOUS. 
1 26 "| x 10 '* New Haven. 2 16in. x5 ft. Gage Fox Lathe, 
1 26 ee: 25 L. W. Pond. square arbor and chasing bar. 
: i me 52 ¥ — 1 Gage Valve Miller. 
134 520 « Baie 1 No. 1 Brown & 8S. Surface 

‘ x erkins. Grinder. 

1 42 in. G. & E. Auto. Gear Cut- 


PLANERS. 


ter. 


1 16 in, Lathe and Morse Crank. Garvin Auto. Gear Cutters 
116‘** x 16in. x 3 ft. Walter Slate Auto. Gear Cutter. 
Bros. ‘ 6 in. Bement Slotter. 

1 22in, x 22 in. x 4 ft. Pond. 10 in. Newton Slotter. 
1 28 « 


DRILL PRESSES. Pratt & W. Die Sinker. 


5 in. Cutting-Off Machine. 
3 Milliken Light Bench. No. 2% Pratt & W. Screw Ma- 
1 10 in. 3 Spindle Slate. 


2 No. 3 4 Spindle Garvin, 


chine. 


2 
1 
1 
1 
x 28 ‘‘ x7‘ NewHaven. | 1 No. 2 National Bolt Cutter. 
1 
1 
1 
1 No. 31 Cutting and Drawing 


213 ** Burnham Sensitive. Press, 
2 No, 24 Spindle Garvin, 13 in. Armstrong Power Pipe 
66 sd od Machine. 


1 3 Spindle Pratt & W. 
1 24in. Cincinnati. No. 3 Toledo Power Press. 
1 5 ft. Niles Univ. Radial. 1 No. 0 Garvin Univ. Miller. 


Also, large number of other machines, Write for a complete list 
and detailed description. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 


Pat. KEY-SEAT SETTING GAUG= 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


TWIST DRILL GAUGE 


rte 


Bicycle Rim Rollers. 





me 





DEPTH ANGLE AND 
J-WYRKEACO 
Mach 13% E. BoSTON, Mass. Send f 








VOLNEY W. MASON & CO., 


MANUFACTURERS OF 





lleys. 


“Two Medals Awarded at Chicago Exhibition.” 
PROVIDENCE, R. I., U.S. A. 


FOOT or POWER, 
FoR METAL or WOOD. 
TrHe BEST. 


DAW = 338, 


TRUMP BROS. MACHINE CO., Mfrs., 


WILMINGTON, DELAWARE. 


For sale by CHAS. CHURCHILL & CO., Ltd, 
London, England. 


BENCH STRAIGHTENING 
PRESS ¢—— 










For General Use 


1 
TOOL ROOM 
and 


> me lll 
4 ll th 
SEND FOR CIRCULAR. “ 
SPRINGFIELD MACHINE TOOL CO., Springfield, Ohio. 
New York Agent: J. J. McCABE, 14 Dey Street. 


AMERICAN MACHINERY IN EUROPE. 


Praetical mechanic who has had many years successfu! 
experience in England, Scotland and on the Continent, 
selling and erecting complicated machinery, wishes to 
represent some American concern abroad in similar ca 
pacity. Compensation to depend on success. Best refer- 
ences from parties represented there. 


Box 52, AMERICAN MACHINIST. 











American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 

Makers of Implements for 
Standard Measurements. 
Over 


OR tee” 








Flat Bar Gauge. 
JAS. A. TAYLOR & CO. 


Crescent Gauge. 


Send for New Pamphlet. 


Power Presses 


For Punching, Drawing, and 
Stamping Sheet Metal Goods 
of Every Description. 


Taper Rolling Machines 
a Specialty. 
The Coulter & McKenzie Mach. Co. 
540 Water St., BRIDGEPORT, CONN 











ST’D INSIDE MICROMETER CALIPER. 


It measures by thousandths from 2% to13inches. Write 
for circular. 





BOSTON WORKS 


35 Hartford St., Boston, Mass. 


Book on Gears, 170 Ilustrations,. $1.00. Job Gear Cutting 
of all kinds, Syne, Bevel, Spiral, Ratchet, Worm-Rack 
Elliptic, Index Plates, Noiseless, Fiberoid Gears, etc. Very 





J.T. SLOCOMB & CO., Providence, R.I. 


small or large. Send for Catalogue. 1100 sizes of Gears. 





WE LEAD, OTHERS TRY TO FOLLOW. 





If it is not true that we are buildin 


When you require a positive blast an 
write to 





THE CONNERSVILLE BLOWER CoO., 


CONNERSVILLE, 


THE BEST BLOWER pow on the 


market, why this haste on the part of others to discard methods of construction long 
considered by them as good enough, and why their efforts to imitate our new ideas? 


want something efficient and economical, 


IND. 
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HARRISON SAFETY BOILER WORKS. 


} ENGINEERS AND CONTRACTORS FOR 
: eeessert. Complete Steam Generating Plants, including 


WHARTON-HARRISON SAFETY BOILERS, COCHRANE FEED-WATER 
HEATERS, HEATERS AND PURIFIERS, SPECIAL HEATERS, 
COCHRANE SEPARATORS, CAST IRON TANKS, &C. 


Specifications and estimates furnished on receipt of details of requirements. 
Works and Main Office: GERMANTOWN JUNC., PHILA., PA. 
New YorRK, N. Y.: 616 — se ATLANTA, Ga.: Chas. H. Willcox, 


THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


ELECTRIC ny lala 


ecially adapted 











Shriver’s New York Traveling Cranes 


FOR HAND OR 
cy POWER. 









for driving Machine 

Jools, Cranes, Ele- 

vators, 

Pumps, 

Presses, 

ar other 

M .chin- 

ery. © 

a I. Shriver & Co. 333 East 56th St 


NEW YORK. 
MANUFACTURERS OF 


on RAVELING CRANES of 1%, 2, 3,5 and 10 Ton: 
pacity. to be operated by Hand. or whol y orin par: 


by E Electricity. 
NORTON 


EMERY WHEE] Emery Wheel a, 


NEW COMPLETE ILLUSTRATED CATALOGUE FREE. 
HIGH SPEED POWER 


i rtable Drills, Hand 
ills, Boiler Shell 
Dri lls, Re. mod Drill 




















TRAVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 


ALFRED BOX & CO., 


Front, Poplar and Canal Sts., 
PHILADELPHIA, PA 


Send for Circulars 
and References. 





Ask your nearest Dealer, or send to the 
Manufacturers for 


". THE LATEST 
— eg IMPROVED DRILL CHUCKS, 


Strong, Accurate, Durable, Cheap. 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 










Style A, Three Jaw. 
Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng. 


Style B, Two-Jaw. 
Awards at the World’s Fair. 





CUSHMAN CHUCKS. 


We have recently improved our full line of Geared Scroll Chucks 
and have also added a 10% inch and a 15 inch. 
application. 

Send for our catalogue of all kinds of Lathe and Drill Chucks. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 


es AND DRILL CHUCKS. 


Buyers should note quality first 
and then price. We have made im- 
pore ments which greatly increase 
he durability and accuracy of ouf 
tools. Please investigate our claima 
We carry a large variety in stock, 
and design chucks an chucking 
tools for special purposes. Have 
you read our late catalogue # 


Prices and discount on 








PEQ DRILL. SECTION INDPT. 


THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & Co., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 





1884 PAT 





SKINNER CHUCKS. 


Independent and Uni- 
versal Chucks,Combina- 
tion Lathe C hue ks with 
patent reversible jaws, 
Drill Chucks, Planer 
Chucks and Face Plate 
Jaws, 


SKINNER CHUCK CO., 


SEND FOR CATALOGUE. New Britain, Conn. 


Jordan Planer Chucks, 


SEND FOR CIRCULAR. 


Cc.W.JORDAN 


4 Wayne St., 
WORCESTER, MASS. 


Ch k The National, 
| F S INDEPENDENT, 
UNIVERSAL, or 
COMBINATION, 


Est’d 1882. Strongest. Easiest to change. Best finish. 
Reversible Jaws (patented) giving 5 changes in- 
cluding every possible position. ILLUSTRATED CaTa- 
LOGUE sent. Liberal discounts. Prompt shipment. 
Address W. WHITLOCK, 
39 Cortlandt Street, N. Y¥. 
Works, 1300 Hudson, Hoboken, N.vJ. 















Write The Pratt Chuck Co., Clay- 
ville, N. Y., U.S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS. 


Will drive either straight or Taper Shank 
Drills, Reamers, Rose Bits, etc., of any size, 
without a possibility of their slipping. 
FOREIGN AGENCIES; 

Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr., Neue Promenade No, 5, 
Berlin, Germany; Selig, Sonnenthal & Co., 85 Queen 
Victoria St., London, E. C., England. 





JAPANNING, TINNING, NIGKELING, 


And all kinds of FINISHING. Best facilities for 
manufacturing small articles in Brass and Mallea- 
ble Iron. Send sample for estimate. 


H_B.MAXWELL, 420 & 422 W. Court St., Rome, N.Y, 








CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR CATALOGUE. 














2348 & 2345 
Callowhill St., 


PHILADELPHIA, PA. 


TRAVELING 
CRANES 


Capacity 20,000 Ibs. 









ay t 

Nog 2 sf 2 

E, HARRINGTON, =~ “2rop, 
SON & CO., Inc. 

1515 Penna. Ave., PHILA., PA. 8 


RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 

The demand for back numbers of 
the American Machinist, containing | 
this valuable series of articles, has 
been so great, that, notwithstand- 
ing it has compelled us to issue 
special reprints of several of the 


SEND FOR 
CATALOGUE OF 
MACHINE TOOLS. 


WILL HOLD LOAD AT ANY POINT. 





articles, our stock is now limited to | Order now before our stock 
complete sets, with the exception | of papers is exhausted. 
of two or three issues,and orders can 
| hereafter be filled by the set only. sanenees 

A number of engineering schools ADDRESS: 


are using these articles in lieu of a : _ 
American Machinist, 


| text book on this important branch 
203 BROADWAY, 


of mechanics. 
The set of 92 papers will be sent by 
NEW YORK. 


mail to any address in the U.S.. Can- 
ada or Mexico for $5.00, post paid, 
and toany foreign country for $7.00. 


5 












COILS and 
BENDS of 
IRON, 
BRASS, 
and 


Silica 






Dixon’s 
Graphite 
Paint 


WiIIl preserve a roof for TEN to 
FIFTEEN YEARS-—perhaps 
longer, without repainting. 

Unequaled for SMOKE STACKS, 
BOILER FRONTS, Etc. 













COPPER PIPE 
of every 
description. 











The National Pipe Bending Co. 
&2 River St., New Haven, Conn. 





Send for circulars on Paints and Painting. 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 











wie Andrew Patent Drill Chuck. 


The only chuck ever introduced, me- 
chanically correct. Will hold the heaviest 
taper-shank boring bars, for all kinds of 
work, without marking or bruising the 
shank. All taper-shank tools with the 
flat ends broken off, used just as well as 
new tools. Endorsed by all prominent 
twist-drill makers and mechanical ex- 
perts. Send for Catalogue. 


. eee ae 
woe 








M. lL. ANDREW & CO.7, Cincinnati, Ohio. 
CUTTING DIES FOR THEONEIDA MFG. 
CHUCK CO., 
Cloth, Paper, Buber, ete, oven, 8.7, 8" 
Best Steel, Finest Workmanship. etry yy RM 
THE El Chuck. Write orcatalogue 
Hoggson & Pettis Mfg.Co., Chas, Churchill & Co,, Ltd, 


NEW HAVEN, CONN, 
Mfrs.of the Celebrated Sweetland Chuck, 


CTaNES 


CUPOLAS, LADLES, TRUCKS, 


21 Cross Street, 
Finsbury, London, Eng. 


& BEVEL, GEARS, 


Cut Theoretically Correct. = 
For particulars and estimates apply to 


HUGO BILGRAM, 


















Detroit Foundry Equipment Co., MACHT, 
7TO2 TemPLe Court, CHICAGO. | DETROIT, BREHMER BROS., 


New Yor«k OFrFice, 182 FRONT ST. MICH. 440 N, 12th St,, Philadelphia, Pa, 











PUNCHING = SHEARING MACHINERY 

7 © BOILER MAKERS ROLLS. > 
New Doty Manuraqurinc ©: 
aclind ee 


HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, JACKS, VALVES, 
FITTINGS, PACKINGS, ACCUMULATORS. 


The W. & 8. Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors, 


204, 206, 208 and 210 East 43d Street, 


NEW YORK. 





























Single Plunger F Pump. 
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THE LODGE & DAVIS 


STANDARD 


Engine, Pulley and Turret Lathes, Upright, Radial and Sensitive Drills, Planers, 


Shapers, Milling Machines, Screw Machines, 


WORKS, CINCINNATI, O., U. S. A. 


PHILADELPHIA, 
19 N. Seventh St. 


PITTSBURGH, 
Market and Water Sts. 


NEW YORK, 
110 Liberty St. 


BOSTON, 
23-25 Purchase St, 


CHICACO, 
68-70 8, Canal St. 


ST. LOUIS, 
823 N. Second St. 





MACHINE TOOL CO, 


Bolt Cutters, &c., &c. 




















ENCINE LATHES. 


22’ and 24’ furnished in lengths of 8, 10, 12, 14, 
and 16 feet Bed. 


With all modern Improvements. 








Lathes 


OUR PAT. RADIAL DRILLS ARE BEST. 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are in position to offer the best Mechanisms 
to be obtained at a moderate price. 





Dietz, Schumacher & Co., ¥ 
Cincinnati, 0., U. S. A. 


CHUCKING. 


Go into your shop at any hour and see how 
many of your engine lathes have chucks on 
them. 

Why not provide yourself with a regular 
chucking lathe with all the modern features 
of such a tool ? 

Give your engine lathes a chance! One 
chucking lathe should bore the work for a 
dozen or twenty engine lathes. 

We make a line of such tools, including 12” 
15.10, OY 22 5.90, a0d-39 . 

Write us for catalogue and prices. 


THE LODGE & SHIPLEY M. T. CO., 
CINCINNATI, O., U.S. A. 


FLATHER & COMPANY, 


NASHUA, N. H.,, U.S. A. 


LATHES, 


SCREW MACHINES, 
PLANERS AND SHAPERS. 


























The Flather Lathe, 22 inch. 









J. A. FAY & C0., 


Offices, FRONT & JOHN STS.,, Cincinnati, 0., U. 8, As 








Wood-working 'P, BLAISDELL & CO., 
Machinery Manufacturers of 















FOR ANY PURPOSE 


Tools, 


WORCESTER, MASS, 


ae.-Stover Power Hack Saw 
op 7 and Friction Turret Drill 


This Drill is for light, sensitive and 
rapid drilling. Has test power 
when speed is slow, and is most sensi- 
tive when speed is high. 

Power Hack Saw ‘ made in two 






“Grand Prix " Paris, 
Highest Awards Chicago. 















PRINTED MATTER 
oN 
APPLICATION, 


Albro Worm and Worm Gear 


Consumes less 
power and gives 
better results 
than any other 
















] circulars 

and prices. 
STOVER 

NOVELTY 


pee a WORKS 

Sy stem. Infor eo River ae 

mation cheer- | gh 
U8. A. 


fully furnished, 

> The Albro-Clem 
Elevator Co., 

41) & 413 Cherry St, 





SEND FOR CATALOCUE. 


Cl STER MACHINE SCREW co. 














Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 





WeRCESTER, 6) 
-MASS.— 








FOR PREVENTING RUST ON 
BRIGHT SURFACES. 


Is not only USEFUL but is 


[ 0 CMETIC a NECESSITY to all. 


Manufacturers and Shippers of Bright Machinery, Tools, Locomotives, Steam Engines, &c. 


STEVENSON BRO. & CO., 
To learn all about it address 132 South Second St., Philadelphia. 











Philadelphia, Pa. 








UTTIN 

: UTTIN 
‘ UTTIN 
ee UTTIN 


TWEDDELL’S 


HYDRAULIC MACHINE TOOLS. 


TWEDDELL, PLATT & FIELDING'S ‘‘U.S,"" PATENTS. 


For RIVETING, BENDING, FORGING. 
PUNCHING and SHEARING. 
With Necessary PUMPS and ACCUMULATOR, 
Also Special Plant for Riveting Water 
Mains in Position. 













CABLE ADDRESS: 


‘Trimmer. 


Supplied in Great Britain to all H. M Dockyards, The 
Fairfield Shipbuilding Company, J. & G Thomson, 
Penn’s, Mauds lay’s, and all the Railw ay C ompanies on 
the Continent— <rupp’s, Gruson’s, and all the German 
Dockyards and Railways, to Baldwin’s, Altoona, Roan- 
oke and Scranton Loco- shops, and the leading Ship- 
builders and Bridge-builders throughout the world. 


American [Machinery Co., 
Detroit, Mich., U.S.A. 








Branch: 11 Old Hall St., 
Liverpool, - Ena. 


LICENSEES AND MANUFACTURERS: 


FIELDING & PLATT, Gloucester, England. 

s J corrwateicuton® syRACUSE.N.Y 3 A First-Class Representative 
s ye I Je Ss. 
oe Leduc’ Wantes tu the U.& 





pies 





Apply TWEDDELL’S SYSTEM, Limited, 


14 Delahay Street, - Westminster, London, England. 


Purchasers are Warned against Buying or 
Using Infringements of our Patents. 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
Wo Invite Comparison for Accuracy with an others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 

COFFIN & LEICHTON, SYRACUSE, N. ¥ 


BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1893, inclusive, may 
still be obtained, if ordered soon, as our 
stock is nearly exhausted. Price, unbound, $3.00 per 
volume, postpaid. Bound in cloth, $4.00 per volume (purchaser 
paying freight or express charges). No separate back numbers prior to 1893 
are now carried in stock. Only complete volumes furnished prior to 1893. Address, 


AMERICAN MACHINIST, 203 Broadway, New York. 


LANDIS BROS, WAYNESBORO, PA, 


kt Universal and Plain Grinding Machines. 


These Machines are built on the best and most 
approved plans. Workmanship and material first- 
class. For convenience and efficiency unequalled. 
Guaranteed in every particular. Placed upon their 
merits. 

Send for Catalogue and full particulars. 


England: Chas. Charchill & Co., 
London, E. €, 


France and Belgium: Ad’Janssens, 16 Place de la Repub- 
lique, Paris. 














21 Cross St., Finsbury, 


No. 3 UNIVERSAL GRINDER, 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach's Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








—F.E. REED & 60., 


Worcester, Mass., 7 





MANUFACTURE i= 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, tt! Liberty St., New York. 
60 South Canal St., Chicago. 


W. C. YOUNG MFG. CO., "sx" 
FootLathes, Engine Lathes, 


SHEARS AND PUNCHES. 








NEW HAVEN MANF6. CO. 


NEW HAVEN, CONN. 


INON-WORKING = MAGHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 





21 ATHERTON S8T., 
Yonkers, N. Y. 
Pipe Cutting, 


THREADING, 


D. = DERS SONS, 








SEND FOR CIRCULAR. Tapping Machines, 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 
with strength and ee Easily adapted to various sizes of pipe. Rolling instead of sliding motion. 
No loose parts to become detached and mislaid. All wearing surfaces are of tool steel hardened. Less 
friction of parts than any other pipe cutter made. 


JONES : LAMSON MACHINE CoO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


FLAT TURRET LATHE. 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


“RAPID LATHE WORK,” 


BY NEW METHOD. 
(Hartness System.) 


SEND FOR CATALOG. 












, Capacity 
| 2 in. diameter, 
24 in. long. 

2 BY 24 FLAT TURRET LATHE. 








a Cutter and Tool Grinder. 


If you need 


either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 


Cincinnati, Ohio. 















ENCINE LATHES. ... .« 
HAND LATHES. .... -» 


Draper Machine Tool Co. 


Successor to LATHE & MORSE TOOL 00. 
WORCESTER, MASS., U.S.A. 


» « e « PLANERS. 
- CRANK PLANERS. 












BARKER’S IMPROVED 
CENTER GRINDING MACHINE. 


NO GAUGES. NO BELT. 
Every Machine Guaranteed. 


MANUFACTURED 
WM. BARKER & CO., Cincinnati, Ohio. 


SEND FOR cI RCULAR. 
















Se @, LX at | 





Be “as FUFFEL&ESSER cy 

| > NEW YORK 

HX Oy ena! 265 State St. thy 

| A Manufacturers of 

a Drawing Materials, 
A) Surveying Instru- 








x = ¥ 
SS ments, &c. 
~ Paragon Drawing x Instruments, Extra and Best Quality, 
German Drawing Instruments, Paragon, Duplex, Univer- 
sal, Anvil Drawing, Helios, Blue Process Papers, Scales, 
Triangles, T-Squares, &c. 

Slide Rules: Mannheim, Duplex, Charpentier, &c. 
Catalogue on application. 


ARMSTRONG?S 
Pipe Threading and 
Cutting-Off Machines. 


Both Hand and Power. 
Sizes 1 to 6 inches. 

Water. Gas and Steam Fitters’ 
Tools, Hinged Pipe Vises, Pipe 
C utters, Stocks and Dies univers- 
= ally ac knowledged to be THE BEST. 
te Send for Catalogue. 
= ARMSTRONG MFG, CO., 
Bridgeport, Conn. 


Almond Drill Chuck 


Sold at all Machinists’ 
a Supply Stores. 


T. R. ALMOND, 
83 & 8 Washington St., 
BRooK yn, N. Y. 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH, 

















FOR HAND OR POWER, 
MALLEABLE IRON PIPE VISES. 


“CURTIS & CURTIS, 





66 CARDEN ST., BRIDCEPORT, CONN. 
Pipe Cutting and Threading Machinery, 





RATCHET DRILLS, RATCHET DIE STOCKS AND 


BICKFORD DRILL AND TOOL C0. 


3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 


BORING AND TURNING MILLS. 


ARMSTRONG TOOL HOLDERS, 


> For Turning, Planing and Boring Metals. Practical, all around, every-day 
‘§ Tools. Over 10,000 alr sady in use. Two “hundred working in a: A Pay & | 
Egan Co.'s Shops 


a 


ica 
















MANUFACTURED ONLY BY 


, ARMSTRONG BROS. TOOL CO., 
~ 7-78 Edgewood Ave, - 












CHICAGO, ILL. 
SEND FOR CIRCULARS. Ts ee 
ep. 
Patent applied for. Cuas. CouRcHILL & Co., Ltd., London, Eng., Agents. as. EP 1193, 





BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


~ Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


CHAS. CHURCHILL & ( 00., Lt'd, 
21 Cross St,, Finsbury, London, 


UR ACCELERATED SPEED 
CUTTING-OFF MACHINES 


CUT SOFT S’TEEL?: 


2" Diameter in 1 Minute. 

3” Diameter in 2% Minutes. 
4” Diameter in 3% Minutes. 

6” Diameter in 10 Minutes. 
Unannealed Tool Steel, 6%” Diam- 

eter in 24 Minutes. 


HURLBUT-ROGERS MACHINE 6O., 


So. Sudbury, Mass. 


FLARD FIBRE. 


A Substitute for Hard Rubber, Brass, 
Rawhide and Leather, made Hard or 
Soft, in Sheets, Rods, Tubing, Washers, 
for Electrical Insulation, Friction Be am 
ings, Noiseless Gears, Dust Guards,t - 
ing and General use in Machine Work. 


Send for Catalogue and Samples. 
DELAWARE HARD FIBRE CO., 


INSTRUCTION” MAIL 


IN ARCHITECTURAL DRAWING, 
ARCHITECTURE, 

PLUMBING, HEATING anpo VENTILATION, 
BRIDGE ENGINEERING, 

RAILROAD ENGINEERING, 

SURVEYING ano MAPPING, 
ELECTRICAL ENGINEERING, 
MECHANICAL DRAWING, 

MINING, 

ENGLISH BRANCHES, ano 


MECHANICS. 


Diplomas awarded. To begin students need 
only know how to read and write. Send for FREE 
Circular of Information, stating the subject you 
think of studying to 


The Correspondence School of 


Mechanics and Industrial Sciences. 
SCRANTON, PA. 

















Wilmington, Del., 
And 15 Long Lane, London, E. C, 


Trade Mark. 





4000 STUDENTS. 





W. D. FORBES & CO., 


1300 HUDSON 


STREET, 


HOBOKEN, N. J. 


OUR EXPERIENCE IN EXPERIMENTAL CUN MAKING 
PLACES US IN A POSITION TO OFFER THE BEST FACIL- 
ITIES TO INVENTORS OF SMALL ARMS WHO DESIRE 
TO SUBMIT WEAPONS TO THE NAVAL BOARD. 





SOFT CASTINGS, 


Made from best grades of Pi ton for 
Light Machinery, Electric Work, 


THE BURR & HOUSTON 0, 


33 TO 39 FRANKLIN ST., 


BROOKLYN, N. Y, 








CASTINCS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 
WALTON, DEL. CO., W. Y. 
New York Agent, CLEVELAND FOOTE, 47 Broadway. 


THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE Co., 
302 Peach St., 












ERIE, PA. The cut represents 
our Stationary and 
Portable Key - Seat- 
i m@ ing Machine. which 
a fully meets all the 
Ss requirements of a 
SS machine shop, They are furnished 
oa with one, two or three Arbors as 
sS desired, to cut any width of key-seat 
Pane up to 2 1-2 inches wide. 
Ss 1 15-16 inches Arbor works 
in all bores from 1 15-16 
| inches to 3 inches diameter, 
a> oe d 
s pie. mal cuts seats 12 inches 
2 7- is inches Arbor works in all bores from 3 7-16 inches to 
6 ine she diame pee ‘r, and cuts seats 16 inches lo 
4 7- -16 inches Arbor works in all bores fron »m e 7-16 inches to 
14 inches diem eter, and cuts seats 26 inches long. 
With an attachment for the parys yse Seats can be cut in holes 
as small as 1 inch diameter, by one pas sage of the cutter. 


If the work is heavy and too large to be placed on machine it 





can be detached from stand and used as portable wachine. 












+ a ’ 
rs BARNES 
So s ge . ‘ 
os 
zs: New Friction Disk Drill 
ec =e 
i > > FOR LICHT WORK. 
aul all at Has these Great Advantages: The speed can be 
a net instantly changed from 0 to 1600 without stop 
ai yy < = ping or shifting belts Power applied can be 
— é cond graduated to drive with cmal safety the 
= ~ ) he o smallest or largest drills within its range—a 
lad we wonderful economy in time and great saving 
oc re) = = in drill breakage. Send for catalogue. 
a 
Wie = W. F. & JNO. BARNES CO., 
ae Zoo 1995 RUBY ST., ROCKFORD, It 
bd 4 3S = ENGLISH AGENTS, 
co 
a =a \\ly l WPF CHAS. CHURCHILL & CO,, L 
— =| 21 Cross ST., Finssury, 
—- = LONDON, E. C., ENGLAND. 
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PHILADELPHIA, PA. 
MANUFACTURERS OF 


=z MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 











WM, SELLERS & C0, Incorporated DO YOU WANT TO GET ACQUAINTED 


with the best Lifting Locomotive Injector made; 
If so, send for 


Catalogue of RUE’S “LITTLE GIANT.” 


It contains also much useful information on the 

subject of Injectors in general, such, as we think, 
will be of interest to every Engineer or Fireman. 
as well as to Mechanics and Engineers generally. 


RUE MFG. C0., 118 North 9th &t., Phila., Pa, 








= Pulleys, Hangers, Oouplings, Etc. 
== INJECTORS FOR ALL CLASSES OF BOILERS. 


AUTION---«: 


When buying Z20/s be 
sure that the name 








The LONG & ALLSTATTER CO., 


HAMILTON, OHIO, 


Multiple Punches and Gate Shears 


FOR ALL KINOS OF 


NBERTHYANSE: 






Mera TOR 


Sr a 





OL MF tay DSPROT, Wath 








L. S. STARRETT, 
ATHOL, MASS. 











is engraved or 
stamped on them. 


STARRETT’S TOOLS ARE WARRANTED. 
SEND FOR CATALOGUE, 


99900000 0000000006064- 


“musriouecunce, —S*«Sd SVQ SAVE A 

BOILER, TANK AND STRUCTURAL IRON WORK, | in Brass or Iron ANY SMALL “ARTICLES 

ROLLING MILLS, LOCOMOTIVESHOPS,CARAND | in quantities, write to Tur Jonzs Bros. ELECTRIC 
WAGON WORKS, PLOW SHOPS, &c., &c. Co., 28-80-82 West Court St., Cincinnati, O. 


DETRICK & HARVEY MACHINE CoO., 


MANUFACTURERS, 
BALTIMORE, MD. 


ADAMS 
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woh in all Sizes to Cut from 1-4” to 6” 


The simplest and most durable machinein existence. The thread- 
we sad is Aagyoay mg ny of steel. No links, levers, springs, caps, 
blocks or die s in or about the head, Se eparate Heads 

a “Dies Furais he 4. “Write for descriptive circular and price 


mae list- 








Manufacturers of The Open Side Iron Planer. 
D’AMOUR & LITTLEDALE, 


LOCK 7 CALIPER RULE 12” DRILLS. 204-206 E. 4305, NEW YORK. 


Correct in Design, Workmansh , to nd Price. 
Patterson, Gottfried & Hunter, Ltd., 146-150 Center St. New York, 


AGENTS FOR NEW YORK AND VICINITY. 


THE PERKINS DRAW STROKE TRIMMER, 
—— 


An Indispensable Tet 











for all ench Wood- 
workers, Latest and 
Best Design. Infringers 
Prosecuted. Trial, not 
~ orders, solicited. 
PERKINS & CO., 
e Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 


CATALOGUE OF THE LATEST DESIGNS IN 


MACHINISTS’ FINE TOOLS 


TO BE HAD FOR THE ASKING. 





STANDARD TOOL CO., 
ATHOL, MASS., U.S. A. 











NO KEYS. NO KEY-SEATING. NO SLIPPING. STUART’S PATENT 


Compression Wedge Coupling. 


SENT ON TRIAL. 


Can be attached or removed in a few seconds without 
injury to shaft or coupling. 


SIMPLEST and BEST In MARKET, 
Also the Cheapest. 
Send for discount and illustrated Price List of 20 sizes. 


R. J. STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 





EVERY 
MACHINIST 


SHOULD HAVE 
A COPY OF 


OUR CATALOGUE. 


It isa 704 page cloth bound book. A copy 


will be sent, express paid, to any one sending 
$1.00, and the money paid for book will be re- 
funded with first order amounting to $10.00 
or over. 


MONTGOMERY & CO., 


105 FULTON STREET 
New YORK CITY. 
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to us, 
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ARTHUR'S. ” “ UNIVERSAL ” ROPE GRIPS, 


Save the Expense of Hoisting Goods by Man-power. 
Have you Power in your Building, or can you 
put in Electric or Gas Motor? 


THE ARTHUR C0., 


Gen’! Machine n orks, 
86 John St., N. Y. 





ZtOoiL.sS 


FOR 


SHEET METAL WORK, 





PRESSES, DIES, TINNERS’ 
TOOLS, SHEARS, 


NIAGARA STAMPING AND TOOL CO., 
BUFFALO,N. Y. 

















ROBERT POOLE & SON CO. 
ENCINEERS & MACHINISTS. 
TRANSMISSION MACHINERY 


MAGHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE. MD. 
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We have in stock for immediate delivery, one Traverse Shaper, 20 in. 
stroke by 60 in. traverse of head, and one 30 in. stroke by 72 in. traverse of 
head. We will sell these two machines at greatly reduced prices, if sold 
within the next 60 days. We also have in stock 15 1n., 24 in., and 25 in. 
Pillar Shapers. We also have for immediate delivery, 14 in., 16 in and 18 
in. Hendey-Norton Lathes, and have 20 in, and 3o in. in the works. Send 
for Illustrated Catalogue. 


Agents: CHARLES CHURCHILL & CO., Ltd., London, England. 
SCHUCHARDT & SCHUTTE, Berlin, Germany. 
EUGEN SOLLER, Basel, Switzerland. 


, Ve HENDEY MACHINECO., 


TORRINCTON, CONN., 


MANUFACTURERS OF 


THE HENDEY-NORTON ENGINE LATHES. 


Improved Pillar and Traverse Shapers, 


—AND— 
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ey BUCKEYE AUTOMATIC CUT-OFF ENGINES, 
Slow Speed, Medium Speed simple, crmpouni, and Trips Expansion 
and igh Sneed ag Engines, High Pressure Boilers 


}]} Complete Steam Power Plants of 
~ Highest Attainable Effi- 
ciency, Address 


mee Buckeye Engine Co. 
== No. 26 Franklin Ave, 
SALEM, 0. 











“OTTO” GAS ENGINE WORKS. 


SCHLEICHER, SCHUMM & 60., 


33d and Walnut Sts., PHILADELPHIA, 
New York Agency, 
18 Vesey St., N.Y. 


Branch Office, 
246 Lake St., CHICAGO. 





2 styles, Built from 1 to 60 Horse Power. Send for Circular. 
BACKUS WATER MOTOR CO +> Newark,N. J. 
Also Mfrs. VENTILATING FANS, 





Over 35,000 Engines in Use 





GAD AND GASOLINE 


ENCINE. 


The Simplest Ever Made. 
Send for Catalogue, 


SAFETY VAPOR ENGINE C0, 
16 Murray St., New York. 


General Agents Wanted. 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 


STRANGE, BUT TRUE!! 
Tue New Process Raw Hine Gzans) 


ASTONISH THE 
ae © WORLD. 


They Outwear| EVANS NS FRICTION CONE CO. 











any Metal. HANGING AND STANDING 
CONES, 


- oS MADE IN ALL SIZES. 
Thousands in use trans- 

mitting from 1 to 50H.P. For 

information address, 


No. 85 WATER STREET: 
BOSTON, MASS. 









m” They require No 
=— Lubricant. 


They are Noiseless 
and Clean. 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N.Y..U.S. A. 


SENSITIVE DRILLS. 


COPYRIGHTED TRADE-MARK. 
Do you know 


that we make 

the /argest, 

the best, 

line of Hand, Foot, and Automatic 
Feed Drills for 4-inch holes and less. 
Endless belts. 

Short belts discarded. 

Fatented Improvements. 

No belt tension on spindles. 

1, 2, 3, 4, or more spindles. 
Investigate. Read up. 

&4-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 
CEARING OF ALL KINDS, CRANK SHAFTS, 


NEEL KNUCKLES FOR CAR COUPLERS. 
Cross-Heads, Rockers, Piston-Heads, etc., for Locomotives. 
Steel Castings of Every Description. 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 


ONOVER’ 


HANDSOME CATALOGUE ON 


| SON DENSER 
E> THE CONOVER MFG.CO. 39 Contuanor SrNY. 


S, DRY CTEAM. MOFFET PORTABLE DRILL. 


UNSURPASSED Weighs 42 lbs. and 


drills from 3, to 
gENGINE ASA 1% inches diam- 





THE VERNON 


Revolution Counters, Car Fare Registers, &c. 
ca @ Positive Motion. 
Ts Steel Gearing. 
Brass Wheels. 
sean | 








ecurate, 


S. M. BALZER, 


Manufa ok irer bd Count- 
ing and _ uring 
Mac hi 


1 129 Worth ‘Street, 
é NEW YORK. 




















FROM 1 TO 40,000 POUNDS WEIGHT. 


Of Open Hearth, Chester or Bessemer Steel. 
True to Pattern. Sound. Solid. 
























Simpson's Centrifugal eter. 
Steam Separator. REAMER. : 
—s Sy oe Runs with Steam 
die oy Hous ey 8te. Will work in any —or— 
ace Separator 24 clo position. Compressed Air. 








S Manufactured by 
am, TG. TIMOLAT, 
uD 29 & O15. Fitth Ave., 
NEW YORK. 


3 where Dry Stean is ne 


\EYSTONE ENGINE & MACHINE WORKS. Send for Circular, 


Fifth and Buttonwood Streets, Philadelphia. 





a a ot ee ee 


MANUFACTURERS 
OF IMPROVED -&= 


CORLISS STEAM ENGINES Si 
—— L VARIETY 


ConTRACTS ” ae 
TAKEN FOR [omecete Powenm ~ 


A, FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Tlustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


AUTOMATIC 
HIGH! SPEED 
é ) if » | » 

PENSE, Re 

er) ' Se ~ a 


4) WESTON ENGINE cO., 
ayy PAINTED POST, N. 
ESENTATIVES. 





FR WATTS. CAMPS eee Co.*. 

















W ae - ee 





(Tandem Compound.) 


WESTON 


HIGH PRESSURE BOILER 
= JULIAN SCHOLL &Co., nee Sais ty hot X.Y. 


AND 
GEO. D. te py ow! 82 r= 4 


COMPLETE POWER PLANTS - wn SchbLw CO. bud Aish St. Poin 


CORLISS STEAM ENGINES, 


Simple, Compound and Triple Expansion, Condensing and Non-condensing. 
Tanks and Stand Pipes, Feed Water Heaters, Steel Plate Chimneys, Air Pumps and Condensers. 


PHILADELPHIA ENGINEERING WORKS, Limited, 


Mifflin St., East of Front St., PHILADELPHIA, PA. Long Distance Telephone 1781. 























fp py ete: y York City 


AMES IRON WORKS, os ad i Oiiver iret Te sii Mas “* 
THE LANE & BODLEY CoO., 
gi CINCINNATI, ENCINES. 


\ 
\ \ j OHIO. ALL SIZES. 


Simple and Compound 


CORLISS ENGINES A SPECIALTY 


.. HEAVY SLIDE VALVE ENGINES, 
“=, _ Shafting, Hangers, Pulleys, 
- Belt Elevators, etc. 
























Power Transmitting Machinery, 


18th St. and Allegheny Ave., Philadelphia, Pa. 


New York Office, 136 vngcied Street. 





CAN BE APPLIED AND REMOVED IN A FEW 
MINUTES. HAS A GRIP EQUAL TO A 
FORCING FIT. 


ee 


LONERGAN’S SPECIALTIES 


Oil Cups for all Purposes. Sight Feed Lubricators, Pop 
Safety Valves, Check Valves, Water Relief Valves, etc. 
** Clipper ’’ Injectors, and other Steam Appliances. 


J. £. LONERGAN & CO., 211 Race St., Phila., Pa. 


CATALOGUE FREE ON APPLICATION. 


A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANCERS, Etc. 


PATENT INTERNAL CLAMP COUPLING. 











Estimates and Plans fur- 
nished for transmitting 
Power by 






Friction Clutch Couplings. )# S Seton ra 
STEAM SIRENS, , @- VERTICAL 
Send for eine ug ; SHAFTI NC. 


17 Dey St., New York. Also for Erecting same, 
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BROWN W& SHARPE MFG. CO., 


PROVIDENCE, R. I., U. S. A. 
MACHINES... 


FOR WORKING 


IRON and STEEL. 


SMALL TOOLS 
— FOR — 


MACHINISTS” USE. 


ineitine Awards 

at all sae 
International Expositions . 
since 1867, 


ENGLAND—BUCK & HICKMAN, 280 Whitechapel Road, London. E. 
GERMANY -SCHUCHART & SCHUTTE, 59 Spandauerstrasse, Berlin, C. (Small Tools). 
Germany—G. DIECHMANN, Ansbacherstr, 5 Berlin, W. 62. 
FrRANCE—FENWICK FRERES & CO., 21 Rue Martel, Paris. 
FranceE—F. G KREUTZBERGER, 140 Rue de Neuilly Puteaux (Seine). 
CyicaGo, Itt — FRED. A. RICH, 23 South Canal St. 








COMPLETE LABOR-SAVING li 


CHICAGO, PITTSBURGH, 
PHILADELPHIA. 


Correspondence 
BOSTON 


NEW YORK, 


HAMILTON, 
OHIO. 


THE NILES TOOL WORKS « co., 








To Those Interested In, or Using Valves : 


We have recently made improvements in the manufacture of JENKINS 
BROS,’ VALVES, having increased the number of bo'ts, thickness of flanges, etc. 
We shall manufacture ONE GRADE OF VALVE ONLY, suitable for high 
or low pressure steam. The Jenkins Discs used in these valves are suitable for high 
or low pressure. We guarantee all valves stamped with Trade Mark. 


JENKINS BROS 


= 
New York, Boston, Philadelphia, Chicago. 


BEMENT, MILES & C0, Pn''aggtenia, 


BUILDERS OF 


METAL-WORKING 
Machine Tools 


FOR RAILROAD SHOPS, LOCOMOTIVE AND 
CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, 
BRIDGE WORKS, ETC. 


New York Office, Equitable Building. 
GEORGE PLACE, Agent. 


SPUR- AND SPIRAL-GEARED ~ 


20 SIZES. 
(“ SELLERS’ MOTION ’’) From 22/x22'’ 

to 96’ ail any 
ANER \* 


MADE BY 


The G. A.GRAY CoO., 


477-483 Sycamore St., CINCINNATI, O. 


WRITE FOR 


OURNEW 1894 Catalogue 


JUST ISSUED. 
SHOWING SEVERAL NEW MACHINES, 


A number of which have been designed specially for 


BICYCLE 




















-—- ALSO SHOWING— 


REDUCTION IN PRICES 


on some of our regular machines. 


THE GARVIN MACHINE CO., 


MANUFACTURING. 


The PRATT & WHITNEY CO., Hartford, Conn. 


— MANUFACTURE 


DROP HAMMERS, 
Punching and Trimming Presses, Forging 
and Trimming Dies, 
Die-Sinking Machines, Hand Bolt Heading Machines, 
ROLL GROOVING MACHINES FOR FLOUR MILL USE, 


“lq Spiral Shear Punches, Solid Adjustable and 
Mi Opening Die Bolt Cutters. 


Description and Prices Furnished on Application. 
Western Branch: 98 WASHINGTON STREET, CHICAGO, ILL. 


BILLINGS’ PATENT 





COMMUTATOR BARS 


FOR GENERATORS AND MOTORS 
Drop Forged from One Piece of Unalloyed Copper. 


THE BILLINGS & SPENCER CO., 


Hartford, Conn. 


England—CHARLES CHURCHILL & CO.,23 Cross St., Finsbury, London, E. C. 
France—L. ROFFO, 58 Boulevarde Richard Lenoir, Faris, Russia—/, BLOCK, Moscow. 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


UNIVERSAL MONITORS. 


—_o0———_- 


IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


MANNING, MAXWELL & MOORE, 


Manufacturers and Dealers in all kinds ot 


avcumisis TOOLS AND SUPPLIES. 
































lication. 


Cuts, Photographs 
Pp ion 
Mass., U. Ss. A. 


GINE LATHES 


od cn 


Lowell, 





Manufacturer of EN 
from 17 to 50 in. swi 


FA and Prices furnish 


The Celebrated 
F. E. REED 
) 16-inch Swing 


CEO. W. FIFIELD, 


111-113 LIBERTY ST., NEW YORE, 
We carry the largest line of Teols and Supplies in the City. 











UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


==— 0 | WYMAN®GORDON 


ts = a? WORCESTER, MASS. 





J.M. ALLEN, Presipent. 
WM. B. FRANKLIN, Vice-Presient. 


—— eee ClRCNE | FB. ALLEN, Seconp Vicz-PRESIDENT. 
— WOOD WORKERS?’ VISES — J. B. Prerce, Secretary & TREASURER. 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 














PAT. DEC. 5, 1882, 
PAT. DEC. 4, 1888. 
PAT. AUG. 26, 1885, 




















FOR SALE. 


We have several of our common engine lathes, 16 inch and 18 inch swing, 6 feet and 
8 feet beds, which we will sell at moderate prices. We are taking these out to make room 


“'*"" IMPROVED HENDEY-NORTON LATHES, 


which we are now building exclusively. 


THE HENDEY MACHINE CoO., xi 


See our advertisement on page 18. 





7 Manufacturer 
sJ.M.CARPENTER = 





Laight and Canal Sts.,_  - . 


NEW YORK. 


PAWTUCKET.R. 1. 


APS & DIE 
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